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There's only one way to make an old Red-Head good 
as new. Return it to its maker! 

This statement is neither facetious nor exaggerated. 
Let’s look at the facts. 

A precision machine tool spindle, although basically 
simple in design, is one of the most carefully engineered 
and meticulously manufactured components of the en- 
tire machine. This is particularly true of Heald Red- 
Head Boringheads and Wheelheads. It has to be that 
way, for on the spindle depends the performance of the 
machine and the reputation of the Company. 

When a Red-Head Wheelhead or Boringhead needs 
reconditioning, and you want it restored to original 
Red-Head precision, ship it back to us here in Worces- 
ter. For nobody knows as much about a product as the 
company which made it. And certainly no one else has 
so much at stake on its performance! 

When a head comes back here we give it the full 
Red-Head treatment. This includes as much or as little 
as needs to be done to make it as good as new. Any or 
all of the’following items may be replaced or reworked, 
depending on their condition — body, spindle, caps, 
slingers, pulleys, spacers, spring cages, bearings and 
miscellaneous parts. Only the finest Ultra-precision 
bearings made to Heald specifications are used — pre- 
cision matched for exactly the right internal clearances, 
fits and preloads. 

After final inspection and reassembly, every rebuilt 
Red-Head is run continuously on the test jack for eight 
hours to check for temperature rise, noise level and 
vibration. A head that passes all of our inspections and 
tests is in every respect as good as new. 

The cost depends on the amount of work done and 
the parts reworked or replaced. But in all cases you 
get a head that carries the original Heald guarantee, 


at far less than the cost of a new head. 


REJUVENATING 


RED-HEADS 


How to make an old Boringhead 
or Wheelhead Good as New 


by Arthur Walsh 
Manager, Parts Sales 
The Heald Machine Company 


Several of our customers have adopted a policy of 
regularly-scheduled head rebuilding on a preventive- 
maintenance basis. This has worked out very well, as it 
keeps the amount of repairs to the minimum, assures 
fast return of the rebuilt heads and substantially re- 
duces rebuilding costs. 

It pays to come to Heald for all your Red-Head 


repairs. 


Anti-Friction bearings for Heald Red-Heads are carefully selected and 
thoroughly inspected before assembly into any Red-Head—the same 
rigid specifications must be met for bearings to be used in either 
new or rebuilt heads 


It Pays to come to Heald 


CJEALD 
MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 
Worcester 6, Massachusetts 
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Rocketdyne Div of North American 
Aviation was built by Pacific 
Scientific Corp. It has 68 
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METALWORKING REPORT 


... what's new and significant in manufacturing techniques and materials— 


direct from our own staff and round-the-world news bureaus 


MATERIALS .. . Coiled cobalt strip, 99.9% pure, is now available from a Canadian sup- 
plier. Previously, lack of ductility made it next to impossible to coil this material. Now 
the strip is rolled directly from pure cobalt powder, then heat treated to yield the desired 
mechanical properties. This is possible because cobalt has two crystal forms: close- 
packed hexagonal and face-centered cubic. Because the heat treatment can determine the 
proportions of these two forms, it determines such properties as ductility. One possible 
application: magnetic tape for computers. 


CUTTING ... Electrolytic grinding doesn’t induce measurable residual stress if wheel 
downfeed is kept below 0.002 in. Slightly higher downfeeds—0.003 and 0.0045 in.—pro- 
duce small compressive or tensile stresses well below the yield strength of the workpiece. 
These findings, results of tests on 1020 steel conducted by J Frisch and R R Cole of the 
University of California (and reported at the ASME Winter Annual Meeting in New 
York), are significant, for it has been established that EDM can induce residual stress, 
and the same might have been thought for electrolytic grinding. 


FORMING .. . Titanium skin-type panels are being formed at temperatures to 1400 F 
at McDonnell Aircraft (St Louis) on die blocks made of Glasrock, a ceramic made by 
Glasrock Products Inc (Atlanta). Heating elements are cast into dies, eliminating furnace 
heating. There is no significant warpage, softening or cracking of panels. 


FORMING ... Magneform is now on the market. The magnetic forming machine, now 
being marketed by The General Atomic Div of General Dynamics, can be leased for 
approximately $6,000 a year, as previously reported (AM/MM—Oct 30 ’61, p3). For details 
on the commercial machine, see page 139. 


FINISHING ... First Detroit-area application of Minnesota Mining and Manufacturing’s 
mechanical plating system, at Robin Products Co (Warren, Mich), may start a trend in 
the automotive industry. Mechanical zinc plating on small clips, washers, and fasteners 
avoids hydrogen embrittlement, requires only 1/3 to '% the capital investment, and 
reduces operator skill required. Process uses tumble-plating technique, glass beads as 
tumbling media, powdered plating metal, and a 3M “promoter” chemical. Stock is first 
copper-fiashed, then it is tumbled. 


CLEANING ...A descaling process that works directly on the scale (rather than by 
etching the base metal to cause the scale to fall off) has been developed by Rohr Air- 
craft (Chula Vista, Calif) for stainless steel and alloys such as Hastelloy X and Rene 41. 
Called RW 77, it is claimed to work without causing intergranular attack or etching. The 
solution, which can be used at room temperatures without producing dangerous or noxious 
fumes, requires no special remodeling or construction of facilities. 
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COATING ... Pure silver can now be applied directly to aluminum by a powder-fed gas 
torch developed by Powder Weld Inc (Brooklyn). Because the silver is applied in molten 
state, it forms an anodic bond with the aluminum, eliminating any oxide layer between 
the two metals. A nitrogen or hydrogen gas shield protects molten silver from atmo- 
spheric contamination. Also, there is a significant silver saving, because it can be applied 
to precisely those contact areas where it is needed. Hose doesn’t clog, as gas pressure in 
powder container automatically clears hose when torch is shut off. 


FORMING . . . Peak pressure requirements for coining lead are reduced 30 to 35% by 
vibrating the coining punch during the squeeze. S Kobayashi and E G Thomsen (Univer- 
sity of California, Berkeley), and Y Bocharov (former exchange student) superimposed 
an 800-lb vibrational load (at 130 cps) on the punch. Tests with aluminum, which they 
also described at the ASME meeting, were not so effective (pressure reduced 5 to 7%), 
but they attributed this to low amplitude used. Although this is not in the HERF area, 
results tend to agree with basics of ultrasonic forming (AM/MM—Nov 27 ’61, p83). 


CUTTING ... Completely automatic threading on existing lathes can 
be done with the Dyna Mate pneumatic control which can be installed 
in less than one hour. Although it is presently adaptable only to the 
Hardinge HLV Series lathes, the control is said to eliminate the manu- 
al efforts usually needed for precision threads: Tool advance and re- 
tract, infeed, carriage control shift, and leadscrew stoppage are all 
automatic. Dyna Mation, Inc (Minneapolis) says the control will cut 
any thread that can be cut on the lathe manually. 


WELDING ... In the year or so since it was first reported in AM/MM, arc spotwelding 
(an offshoot of CO.-shielded continuous are welding) has gone to work at A O Smith, 
Milwaukee, producing overlapping joints in mild sheet steel assemblies, and at Chrysler, 
where it makes stronger joints between sheetmetal parts than continuous welding. 
Advantages over more-conventional welding techniques: cheaper, faster, better welds; 
simple tooling, no backup needed, power demand is low, equipment is simple, control is 
better. (Details in December 25 issue.) 


MATERIALS HANDLING ... Electrical capacities of nickel-iron batteries for fork trucks 
have been boosted 77%. The developer, Exide Div of Electric Storage Battery Co claims 
that the new hatteries can, for the first time, match the capacity of lead-acid batteries 
in industrial trucks. The batteries produce electric current by transferring oxygen from 
the nickel oxide of the positive plate to the sponge iron of the negative plate—in an 
alkaline electrolyte which is non-corrosive. The batteries can be stored indefinitely with- 


out danger of deterioration. 


Continued on next page 





Coming in AM/MM 


®@ Arc spotwelding at Work 


@ Machining accurate deep holes 


@ Numerical gaging of precision parts 
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METALWORKING REPORT... 


INSPECTION ...A new camera literally photographs around corners to give a one-shot 
picture of an object’s periphery. For example, the teeth of a hypoid pinion gear would 
look much like a rack when photographed with the development from Shell Oil’s UK 
research laboratories. The camera is a conventional plate camera with a special moving 
plate holder and variable narrow slit between film and lens. Object to be photographed 
is placed on a rotating table, and its whole surface recorded on one negative. 


PLATING ... Rubber, glass, and other non- and semi-conductors can be made fully 
conductive by copper plating in an electroless bath called Enplate CU-400 by Enthone Inc 
(New Haven, Conn). After work is immersed for a few minutes in the warm bath, a 
dense, fine-grained copper is deposited at 0.06 mils per hour. Most non-conductorg are 
made conductive after a 1-to-2-minute plating; however, for subsequent electroplating, 
the chemical process should be continued 10 to 15 min. One gallon covers about 40 sq ft. 


SETUP ... On really large jobs, move the machine—not the workpiece. This idea has 
slashed setup time as much as 50‘ for a British company, Davy-Ashmore of Sheffield. 
In the shop, the work is positioned in the center of a huge workplate (60 by 120 ft). Those 
machine tools that weigh less than the work are then brought up and located on the 
workplate. The workpiece, which might weigh as much as 150 tons, is moved (to the side 
of the workplate) only for horizontal boring and milling operations. 


MATERIALS HANDLING ... A new Yale electric truck has a drive motor for each wheel. 
When the truck makes a sharp turn, a control cuts out the inside-wheel drive motor. Re- 
sults: The truck is more maneuverable, and power losses are considerably reduced. Thus, 
the truck’s battery can do more work before it has to be recharged. 
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Four milling operations 
are performed on 
transmission cases 

at a rate of 

220 per hour. 


Cincinnati also builds transfer lines 


More than thirty in seven years! With all the 
milling, grinding, broaching, heating, forming, and 
other machines we build, it’s easy to forget that 
Cincinnati also has a genius for combining many 
operations in one automated production line. 

We’ve built transfer lines to mill, drill, bore, ream, 
countersink, broach, profile, face and chamfer—even 
to insert bushings. These lines machine cylinder 
blocks, transmission cases, cylinder heads, crank- 
shafts, manifolds . . . cast iron, steel and aluminum. 
Production rates have ranged from 53 to 220 parts 
per hour. 

The wealth of experience gained by our Special 


DESIGNERS AND BUILDERS OF SPECIAL MACHINES 


CINCI=*NATI’ 
“i 


HORIZONTAL 


Machine Division in designing and building these 
lines is available to you. It combines the resources 
of our Milling Machine Division, Grinding Machine 
Division, Meta-Dynamics Division (chipless machin- 
ing and heating), Cimtrol ‘Division (controls), 
Products Division (grinding wheels, cutting fluids), 
and Central Research Laboratory. 

A story of one of our transfer lines is told on the 
next two pages. Tell us about the parts you need to 
machine at high production rates. Then watch 
Cincinnati experience go to work for you. Special 
Machine Division, The Cincinnati Milling Machine 
Company, Cincinnati 9, Ohio. 


CINCINNATI 


SPECIAL MACHINE DIVISION 


BROACHING MACHINES * COMPLETELY AUTOMATED PRODUCTION LINES 
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Main and line bearings are bored in the first Generator mounting pad is straddle milled 
station with a five-bit tool. and two locating holes are drilled and bored. 


DESIGNERS AND BUILDERS OF SPECIAL MACHINES © VERTICAL AND HORIZONTAL BROACHING 
THE CINCIENNATI MILLING MACHINE CO., CINCINNATI 9, OHIO 
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Designed with tomorrow in mind 


We can’t stop change, but we 
can plan for it. 

As it stands, this transfer line 
performs 26 operations on two 
aluminum V-8 blocks every min- 
ute. Milling. Drilling. Boring. 

; Broaching. Inserting bushings. 
Cutting speeds go up to 2,000 feet/min., feeds to 150 
inches/min. 

When models change, this Cincinnati will change 
too. Machining stations can be rearranged to change 
the sequence of operations. New stations can be sub- 
stituted for existing stations. Additional operations 


MACHINES * COMPLETELY AUTOMATED PRODUCTION LINES 


may be included. If just the material changes, it’s 
easy to adjust feeds, speeds and tools. 

The eleven identical centerbed sections are finished 
on all sides. They are arranged for mounting wing 
bases in accordance with production machine tool 
standards of the automotive industry. Each bed 
section includes a walking beam transfer mechanism. 

Today’s special machines are not necessarily 
“single purpose’ machines. They can frequently 
handle a family of parts and can usually anticipate 
future design changes. Investing in a CINCINNATI 
special machine tool today gives you a head start 
on tomorrow’s problems. 


CINCINNATI 





SPECIAL MACHINE DIVISION 
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FELLOWS can offer both types of gear cutting machines 


Fellows can supply Gear Shapers or Hobbing Machines for small lot or high volume production. 
Either type can be equipped for automatic work handling. And, regardless of your 
choice, you’ll be certain of maximum productivity, economy and consistently high accuracy. 


FELLOWS GEAR SHAPERS, for cutting external and internal gears and other shapes, are built 
in a wide range of models. They range from a machine that will cut gears as small as 1/16-inch 
diameter and as fine as 200 pitch to one with a capacity of 120 inches and 2 diametral pitch. 


FELLOWS-PFAUTER GEAR HOBBING MACHINES are now built in two sizes, the P 400 and 
the new P 630 (which has a capacity of 25 inches diameter 3 diametral pitch). PFAUTER 
GEAR HOBBING MACHINES are available in both larger and smaller sizes. 


Why not ask a Fellows Representative for complete details? All Fellows Offices are at your service. 
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OR HOBBING... 


* 


GEAR SHAPER 


FELLOWS NO. 4GS: 


} ) ft ext yaremiané 


GEAR HOBBER 


FELLOWS-PFAUTER P 400: 

Max. Work Diam. — 16"; 

Max. Face Width at 16” Diam. — 11’; 

soa <a THE FELLOWS GEAR SHAPER COMPANY 
Hob R.P.M, — 80-500. 78 River Street, Springfield, Vermont, US.A. 


Branch Offices: 
1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 
6214 West Manchester Ave., Los Angeles 45 


THE 


PRECISION 
LINE Gear Production Equipment 
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Landis features give reliability 
to production grinding 


New Landis 10” Type R Plain Grinder 


Consistent, automatic, repeat performance of a cylindrical grinder is dependent 
upon the combined reliability of all grinding machine essentials—work support, 
wheel support, wheelfeed and wheel dressing. 

The exclusive features of the new Landis plain grinders are built around these 
four machine essentials to assure reliable, quality production. 











Wheelfeed. Exclusive Landis Microfeed® is an ultra-fine feed to 
final size. It is a pulse feed in millionths that automatically 
cancels all grinding variables such as wheel wear, machine tem- 
perature changes, wheel action and variations in workpieces. 


Wheel support. Exclusive Microsphere 
wheel spindle bearing reduces 
sparkout time, speeds 
production. 





Work support. Exclusive wedge work 
rest and loaded ball spindle 
footstock give maximum 
rigidity to work parts. 





Wheel dressing. Exclusive Landis Truform 
dresser with ball slide, shake- 
free construction. Assures 
exact duplication of all 
wheel profiles. 


LANDIS TOOL COMPANY, WAYNESBORO, PA. 
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General Electric Makes 
Eddy-current-coupling Drives 


And they’re dependable drives. The complete line includes 
water-cooled and air-cooled eddy-current couplings. We 
call them AMWAJRoL drives. Ratings are from 1 to 

150 horsepower, operating from standard a-c power. 


A General Electric AWWAJRor drive is not just another 
eddy-current coupling. For instance, in the water-cooled 
coupling, water control is packaged. You’ll see much less 
external piping. Furthermore, the coupling is protected from 
flooding—and the air gaps are dry, preventing corrosion. 


KINAJROL Couplings are compact, field proven and 
dependable. General Electric has had a good deal of 


experience in the engineering, manufacturing, and 
application of packaged adjustable-speed drives. And we 
know how important service is to a customer. 


KINATROL —2 good product, with the kind of service 
you can depend on. Please call your nearest General 
Electric Sales Office for further details. 


*Trademark of General Electric Company 821-07 


AIR COOLED, 7-1/2 to 100 HP WATER COOLED, 25 to 150 HP AIR COOLED, 1 to 5 HP 


DIRECT CURRENT MOTOR AND GENERATOR DEPARTMENT 


GENERAL @@ ELECTRIC 


ERIE, PENNSYLVANIA 
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GLENNIE INDUSTRIES REPORTS: 


‘Faster than any other 
hand operated grinder” 


for grinding 4 
punches and dies 













































Caterpillar takes advantage of “AC” versatility and 
ease of tooling by handling the wide variety of work 
principally with standard tools. Tool costs and tooling 
inventory have been sharply reduced. The ability of 
“AC’s” to use combined and multiple cutting techni- 
ques in unusual ways, and to hold close tolerances, 
taper-free bores and fine surface finishes provided fur- 
ther cost-savings by reducing subsequent operations, 








AT CATERPILLAR TRACTOR 


Davenport, lowa 


s: 4! om 


Six “AC” chuckers itinate’ ‘service parts” 
production in lots down to 50 pieces 


Unique construction of W & S Single Spindle Chucking Automatics permits 
boring taper-free holes to .001" tolerances, eliminates machine alignment 
and operator problems experienced with old turret lathes. 


Caterpillar’s Davenport plant produces repair parts for 
non-current tractors. It’s a typical jobbing operation—lot 
sizes usually run 50 to 150 pieces, with plenty of variety and 
little repeat work. 


Older hand turret lathes had raised direct labor costs out 
of proportion. Operators needed extra time and skill to hold 
work within tolerances, while taper-free boring demanded 
frequent alignment checks. Even so, scrap losses were high. 
On top of these problems, Caterpillar wanted to eliminate 
some second chuckings and precision finishing operations. 


With the installation of 2AC and 3AC Chucking Auto- 
matics, Caterpillar’s problems went out the door with the 
older machines. Today, rejects are almost non-existent. 
Tolerances of .001” are easily held, and many second opera- 
tions have been eliminated. Each “AC” averages 50% more 
pieces on the floor per day, with one operator handling two 
machines including setup. And setup time to the first good 
piece takes 14 to 1% less time than on the hand machines— 
mainly because the older turret lathes required extra time to 


“AC’s” gave Caterpillar the quality control they were et the first piece within tolerance 
looking for. Tolerances of .001” are held without con- 8 P : ty 
stant operator attention. Because of an “AC’s” unique If you’re faced with problems like these, Warner & Swasey 


construction —spindle and turret mounted in the main : : ‘ . - 
column casting—machine alignment problems have been can help alg properly solve them. Call the nearest Field En- 
eliminated, assuring consistent taper-free boring. gineer or The Warner & Swasey Company, Cleveland 3, Ohio. 


YOU CAN TURN IT BETTER, FASTER, 
FOR LESS...WITH A WARNER & SWASEY 
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BY PAUL E.“PAPPY” STRATTON 
About the Author. “Pappy” Stratton has 
been providing technical help on lubrica- 
tion and metalworking problems to cus- 
tomers in the Detroit area for nearly all of 


the twenty-five years he has been work- 
ing for the company. In addition to having this store of 
practical experience to help him, Pappy has completed 
the Company’s Sales Engineering School. 


¢ z 2 
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How. 


AMOCOOL" 
Transparent 
Coolant 





improve 
profit 
picture 
in this plant 


* Trademark 






By using a soap-base grinding compound, Detroit Edge 
Tool Company was getting excessive corrosion and rust 
on work and grinding machines. Oil vapor was collecting 
on machines and on the ceiling, causing dirty working 
conditions. Most important, high wheel loading was 
causing frequent down-time for wheel dressings. 


We worked out a test program on AMocooL Transparent 
Coolant with the management. On our first test on one 
surface grinder, feed pressure was cut substantially 
while at the same time metal removal was increased. 
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Eliminate reworking because of rust, reduce wheel load 


¥ 


4 = 





; sg «This is 
AMERIGAN OIL COMPANY 


in action 








ing and extend intervals between wheel dressings; 


do these and you increase profit per unit, explains Detroit Edge Tool president, Dan Ebbing, to P. E. 
“Pappy” Stratton of American Oil. Plant manager, John Yonker (right) and Sam Vineh, operator, look on 


The cost of reworking parts to remove rust was elimi- 
nated. Time required to clean machines to get rid of the 
odor was cut in half. Less wheel loading and fewer 
wheel dressings have upped production and reduced 
costs. Our test program paid out in an improved profit 
picture. All grinding and drilling equipment has been 
converted to AmMocoot Transparent Coolant. 


Would you like this kind of technical help to assist you 
in improving profits? Get it by calling the American Oil 


Company office nearest you. 
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Quick facts about a a 


paren Ww OC 


e Clear, transparent fluid 
e Controls corrosion on work 


and machines 


e All chemical. Does not AMERICAN OIL 


support bacteria growth 


e Unaffected by humidity COMPANY 


e Fire resistant 


@ Odorless 910 South Michigan Avenue 


Chicago 80, Illinois 
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New Norton Hand 


| 


eee ew ee eee eeeeeeee eeeeeeeeeeeeeeeees 


NORTON 6 x 12” Type TS Hond Surface Grinder NORTON 10 x 16” Type TS Hand Surface Grinder 
Table travel up to 14”. Cross traverse up to 7”. Mox- Table travel up to 18”, cross traverse to 11”, grinding 
imum height capacity 12'2"*. Grinding wheel, 7” x 34” : wheel 12” dia. Extended wheel head ways assure 
x 1'4”. Table traverse by hand through positive cable maximum grinding support and full use of 12” vertical* 
drive. One revolution of hand wheel moves table 6%”, capacity. Two-speed wheel drive. Fine cross-feed in- 
on friction-free ways. crements of .0005”. 


SC eeeeeee ee eee eee eee eeeee 


Ce ee) 7 Cee ee eee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


*Table top to bottom of full size grinding wheel. 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools + Relractories + Non-Slip Floors — BEHR-MANNING DIVISION: Coated Abrasives © Sharpening Stones + Pressure-Sensitive Tapes 
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urface Grinders.... 


Latest Norton developments... 
simplified, rugged, versati/e... 


are welcome cost-cutters 
for your daily too/room Jobs. 


Like all Norton grinders — from highly com- 
plicated automatic production machines to 
simpler toolroom types the new TS Type 
Hand Surface Grinders have the common de- 
nominator of precision performance, easy opera- 
tion and long service life, built into them as 
follows: 

Precision Performance. Two-speed wheel feed 
hand wheel has graduations of .0005” for fast, 
accurate positioning, plus a vernier scale gradu- 
ated .0001” for precise grinding feeds. Rigid and 
long vertical slide and saddle design provide 
maximum support for moving parts, resulting in 
reduced vibration and better finish. Accuracy of 
center-guide cross feed is excellent for groove 
and shoulder grinding. 

Easy Operation. Controls are at working 
height, for fatigue-free table and cross feed 
operation. Antifriction bearings under the 
table produce a smooth and easy motion for 
reduced effort. Table and cross slide controlled 
by hand wheels with no levers requiring 
crossed-arm operation when motions are si- 
multaneous. These grinders are the only ma- 
chines of their type with hinged wheel guard 
for quick wheel change. 


75 years of ... Making better products. 


MACHINE TOOL DIVISION: Grinding and Lapping Machines — G & E DIVISION: Shapers - 
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Long Life. Anti-friction spindle is mounted in 
housing for rigid, rugged strength. Long vertical 
slide ways eliminate wheel “‘hang up” tendencies 
and provide large way areas. Deep saddle elimi- 
nates rocking, gives strong support for grind. 
Antifriction rollers cut wear on table and cross 
slide. 

Over-all economy of NoRTON TS Hand Sur- 
face Grinders is strengthened by many features 
such as their uncomplicated, accessible mech- 
anisms and clean, uncluttered design which re- 
duce maintenance costs. For details on how 
these new NORTON developments can cut your 
own daily grinding costs, see your Norton Man, 
a Trained Grinding Engineer. Or write to 
NORTON COMPANY, Machine Tool Division, 
Worcester 6, Mass. District Offices: Worcester, 
Hartford, Chicago, Detroit, Cleveland. 

In Canada: J. H. Ryder Machinery Co., Ltd.. 
Toronto 18 


NORTON 


MACHINE TOOLS 


..to make your products better 


Gear Cutting Machines * Gear Induction Hardeners 
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ANOTHER REASON TO SPECIFY GENERAL ELECTRIC NUMERICAL CONTROL 


FREE FACTORY TRAINING for your per- EXPERT APPLICATION HELP is yours QUICK, EFFICIENT START-UP of machine 
sonnel helps you maintain adequate from engineers who have applied G-E is certain when field-based General 
preventive maintenance program. control to over 50 machine types. Electric engineer assists. 


Complete installation help, training, 


When you insist on General Electric numerical 
control, you do more than assure yourself of 
profit-making machine-tool performance. Your 
specification automatically qualifies you for the 
industry’s biggest “extra value”... General 
Electric’s complete customer-service package. 

General Electric “‘service”’ starts the instant your 
specifications are known. G-E application engineers— 
who work hand-in-hand with every major machine- 
tool builder—help to translate your needs into an 
integrated, automatic machining system which is 
completely ‘checked out’ before it comes to you. 

Then, G-E field-based engineers personally assist 
in installation, and start-up of your equipment to 
make sure it performs to specifications. Keeping it 
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NUMERICAL CONTROL 


FOR AUTOMATION 
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SWIFT, EXPERT SERVICE is yours from GENERAL ELECTRIC CONTROL SYSTEM PRE-MATCHED TO YOUR MACHINING JOB is 
General Electric engineers in cities the time and money-saving ‘‘payoff’’ of G.E.’s creative and comprehensive design, 
throughout the country. application, installation, and service engineering assistance. 


maintenance services for every buyer 


operating at peak efficiency is the job of G-E service 
engineers who are located in 90 principal cities all 
across the United States. 

Another key customer service is General Elec- 
tric’s factory training school. To date, more than 
1000 customer personnel have learned basic control 
theory, trouble shooting, and techniques for adjust- 
ing and testing G-E numerical control. 

Get all the details on these- General Electric 
“extra-value” services ...a package unmatched 
by any other control builder. Contact your machine- 
tool builder or G-E Sales Engineer today. Or write Progress /s Our Most /mportant Product 
to Section 795-14, General Electric Co., Schenec- 


ia into Vesna Pm" GENERAL @@) ELECTRIC 
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“There’s no question about it . . . Acme-Gridley Bar 
Automatics are one of the reasons we haven’t raised prices 
of our precision machines and attachments since 1956! 
And here’s why”’ explains H. A. Lundy, Vice President of 
Hardinge Brothers, Inc., Elmira, New York, “‘when we 
need over 250 identical precision parts that can be grouped 
with other parts made from the same size bar, the job 
automatically goes on an Acme-Gridley. By switching jobs 
like those shown from conventional turret lathes, we reduce 
machine time an average 75% including setup time. With 
this kind of efficiency, it is economical to stockpile parts 
far beyond our immediate requirements, and take advan- 
tage of lower part costs to hold the line on selling price.” 


As Mr. Lundy says. . . there’s no question about it. For 
short as well as long runs of identical precision parts, Acme- 
Gridleys are a sure way to cut production costs and increase 
earnings for years to come. Get in touch. We’d be happy 
to provide complete details. 


ft 


ean dle ge Aptamation The number of different jobs that can 
be set up on any Acme-Gridley amazes 


O 
O 
O 


C) everyone. To give you some idea, 

we've described some 57 actual jobs in 

G a new 64-page bulletin called ““Circum- 

OQ) ferential Automation at Work’. For 
your free copy, call, write or wire. 


oc 


F 
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HARDINGE PRODUCTION RECORDS ILLUSTRATE 
ACME-GRIDLEY SHORT RUN EFFICIENCY... 


8620 Steel Clutch Cam. Run of 500 at 67 seconds per piece... 
76.8% machine time reduction over previous method. 

Rycase Steel Handle for Tailstock. Run of 850 at 59 seconds 
per piece...76.3% machine time reduction over previous method. 

Rycase Steel Handle for Nut. Run of 1,100 at 61 seconds per 
piece ...72.2% machine time reduction over previous method. 

Rycase Steel Spindle Lock Pin. Run of 500 at 59 seconds per 
piece... 76.3% machine time reduction over previous method. 

C1117 (leaded) Steel Crank for Screw. Run of 2,000 at 44 
seconds per piece...89.2% machine time reduction over pre- 


vious method. (All machine time reductions include setup time.) 


The Hardinge HLV-H 
Tool Room Lathe 








serene, 


The National 


Acme Company 
171 ©, 131st Street 
Cleveland 8, Ohig 


Sales Offices: Newark 2, N.J.; Chicago 6, IIl.; Detroit 27, Mich. 
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Van Norman’s Industry-Integrated Design Has Industry Talking! 


BEARING 
EXTENSION 


Rugged, heavy Grinding Wheel Spindle 
with its additional bearing extension 
withstands the terrific pressures of crush 

roll-forming with NO DEFLECTION. 


Maintained alignment of Grinding and 
Regulating Wheel Spindles is assured by 
the high engagement ratio of the Regu- 
lating Wheel Slide length to width. 


CONSTANT , 
ALIGNMENT 2 PF aay es 


SUDE ENGAGEMENT WITH WAYS 


HOW MICRO SWITCH FINISH GRINDS SMALL 


Van Norman Centerless Grinders meet rigid design limits of famous precision 


Close tolerances in vital parts are indispensable to 
MICRO SWITCH, suppliers of over 12,000 types of 
precision switches to home, industry, defense. This divi- 
sion of Minneapolis-Honeywell Regulator Co. gets accu- 
racy and economy with VN Grinders. 

0001” on Thru-Feed—.0002” on Infeed are met by VN 
units in volume-grinding actuator shafts and plungers 
for snap-action switches. Specs for multi-diameter con- 
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centricity and micro-inch finish are routinely held at 
high outputs (1,000 to 2,000 parts per hour on thru-feed; 
120 to 250 on infeed). 

Fast, Smooth, Vibrationless Operation is designed into VN 
Centerless Grinders. Massive construction—well-coordi- 
nated components—lifetime-sealed spindle units. Result: 
strict control over work deflection .. . no warm-up, no 
chatter. no “creep.” VN hyd. profile diamond dressing 


VAN NORMAN 


December 11, 1961 








PARTS TO .OOO1” 


snap-switches at high output-rate 


on both wheels, with cams for straight or multi-diameter 
parts. 

Variable Speeds, Easy Set-Up, Operation Control. Two regu- 
lating wheel speed ranges: 13-80 and 140-830 RPM. Capac- 
ity 0-1 4" dia. Optional: VN Crush Dressing Attachment. 
Free Booklet —‘‘Centerless Grinding’’—valuable guide to 
high production, lower costs. For your copy, contact 
factory or your local distributor. 





MACHINE COMPANY 


A DIVISION OF VAN NORMAN INDUSTRIES, INCORPORATED 
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Another typical 
Van Norman 
centerless grinder 
cost-saving 
application 


CUSTOMER’S PROBLEM: 


5.3579 
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To grind taper on large roller bearing, in- 
cluding blending radii on both ends. Parts 
to be green ground, hardened, then finish 
ground. Customer wanted to increase produc- 
tion as well as get more pieces per dress. 
Runout limit required: .0001” minimum. 
Finish to be 15 RMS or better. Previous 
operation produced approximately 17 pieces 
per dress on rough grind, and approximately 
25 on finish grind. Stock removal was .020” to 
.025” on rough grind, and .005” on finish grind. 


VAN NORMAN SOLUTION 


Crush grinding the taper b river 
and radii simultane- 
ously. Then finish grind- 
ing the radii, leaving 
.005” on the O.D. After 
heat treating—grinding 
the O.D. only, removing 
.005” of stock and hold- 
ing a 15 RMS by dia- 
mond dressing the 
wheel. 


THE RESULT: 


Rough grinding is performed in 30 seconds, 
with the removal of .020” to .025” on the 
O.D. and approximately .005” on the radii. 
Pieces per dress: 160, and without visible 
signs of taper or chatter. Finish grinding rate 
is 7.7 seconds per cycle, with 245 pieces per 
dress, and a 9 to 12 RMS held without runout 
or chatter. This exceptional accomplishment 
is one more example of how production effi- 
ciency can be stepped-up through the applica- 
tion of Van Norman Centerless Grinders, 


2609 
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THROW-AWAYS or BRAZED? 


Wesson can help make 
it easier to decide 


Compare these two jobs. One called for a 
Wesson Rigidcut. The other for a Wesson throw- 
away insert cutter. Why? Finish milling cylinder 
block top and faces (left) called for 9 in. cutters 
at 80 ipm. feed and 400 fpm. cutting speed. 
That’s almost 2 in. feed per revolution and calls 
for all the blades you can get to keep down chip 
load. This Wesson Rigidcut mill uses 38 blades 
. . . better than 4 per inch of diameter. You 
couldn't do that with a T-A cutter or almost any 
other cutter. 


For the crankshaft job (above) Wesson recom- 
mended T-A cutters. While production was satis- 
factory with another type, grinding costs and 
downtime were high. The switch to T-A’s dropped 
tool costs from over $10,500 to less than $4,400 
for the same output per year. Less downtime 
was a ‘plus’. 
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omit 
BORING 


You can now quickly adjust throw-away 
insert and other types of boring tools 
to tenths of a thousandth (in a range of 
up to %4”) using a vernier scale on the 
boring bar. Available in standard and 
special boring tools. Ask for Bulletin 
#B-1259. 


WHICH FOR MILLING... 


Wesson makes milling cutters—with both throw-away 
and brazed inserts. Your Wesson field engineer is a 


“pro”. 
Ask him to study your high-tool-cost operations and 
tell you which cutter type he recommends . . . and 
why. Wesson tools are guaranteed to perform as 
specified. 
He can do this for 4 reasons: 
1. He is a real pro on boring, milling and turning. 
. He'll study your jobs thoroughly right in your 
plant. 
He lives with the job and makes it work. 


He is backed by 4 specialized tool plants, plus 

our own metals plant, and basic research, 

application research and tool engineering staffs. 
His on-the-job analysis costs you nothing and can 
point the way to major savings YOU can make. 


Ask him to call on you soon. 


A new 8-page booklet from Wesson 
analyzes all the factors involved in 
picking the best type of tool—throw- 
away, brazed or on-end type for turn- 
ing operations. Ask for your copy today. 


PLANTS IN: LEXINGTON, KENTUCKY e FERNDALE AND BRIGHTON, MICHIGAN 
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REPUBLIC 
an H STAINLESS 
STEELS 


REPUBLIC A-286 


In addition to excellent corrosion resistance, 
this precipitation hardenable grade is 
designed to afford elevated temperature 
creep and stress rupture strength to over 
1200°F. Because it is used on critical appli- 
cations, majority of tonnage produced is 
processed from ingots that have been 
vacuum melted by Republic's consumable 
electrode process. Typical applications: 
jet engine and gas turbine components 
such as wheels, blades, frames, housings, 
afterburners, tail cone parts, and fasteners, 





BECAUSE THEY OFFER GREATER 
VERSATILITY, precipitation harden- 
able stainless steels broaden the already 
wide field of stainless steel applicability. 
Better properties at elevated tempera- 
tures are coupled with the formability 
and corrosion resistance of other stain- 
less grades. Republic PH Stainless Steels 
are available in the standard mill prod- 


ucts. Mail coupon for data. 


oe) 


REPUBLIC STEEL 


Cleveland 1, Ohio 
REPUBLIC HAS THE FEEL FOR MODERN STEEL 


*Licensed under Pat. Nos. 2482096, 2505763 and Trade Mark of Licensor. 
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REPUBLIC 17-7 PH* and PH 15-7 Mo* 


These steels possess the cold formability of austenitic 
stainless grades ... the hardenability of martensitic 
grades. High strength levels and good creep re- 
sistance are maintained at temperatures to over 
700°F. and 900°F. respectively. Typical applica- 
tions: aircraft and advanced missile structural parts, 
bellows, hose clamps, leaf springs and spring clips, 
pressure tanks, surgical instruments, antennae. 


REPUBLIC 17-4 PH* 


Simple heat treatment after fabrication develops 
high strength levels without excessive distortion or 
scaling. Unlike most martensitic chromium types, 
Republic 17-4 PH* is welded without preheating or 
post annealing, thus resulting in lower fabricating 
costs. Typical applications: bearings, bolts, shafts, 
aircraft fittings, gears, splines, mandrels, pins, seats, 
and valves. 


ww 


REPUBLIC STEEL CORPORATION 
DEPT. AM-4 
1441 REPUBLIC BUILDING - CLEVELAND 1, OHIO 


Please send more information on: 


O Republic 17-7 PH and PH 15-7 Mo 
O Republic 17-4 PH OC Republic A-286 








Name Title 


Firm 





Address. 








City. Zone State. 





FOR 
FASTER Set Ups 
EXTREME ACCURACY 
LONGER LIFE 


CHANGE TO HARDINGE 
STYLE ‘‘S’’ MASTER 
COLLETS AND PADS 


THE ONLY MASTER COLLET 
WitH No WorK PRESSURE 
ON THE SCREW 


Available From Conveniently Located Stocks for: Cleveland, Cone, Greenlee, 
Gridley and Acme Gridley, National Acme, New Britain and Warner & Swasey 
Automatic Screw Machines. 


Write for FREE Descriptive Literature 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 





All | LAPOINTE| 


BROACHING MACHINES 


are available for LEASE 


on alow cost leasing plan from 
CHANNING LEASING COMPANY 


No need to wait .. . you can acquire these efficient Lapointe 
Broaching Machines now — without delay. You can replace 
outmoded machines and methods, and convert to Lapointe- 
Broaching without tying up working capital or jeopardizing 
your cash position. As examples of the feasibility of leasing, we 
present here the leasing rates for two typical Lapointe Broach- 
ing Machines, and we earnestly suggest that you look promptly 


and thoroughly into this matter of leasing! 


THE LAPOINTE MACHINE TOOL COMPANY 
HUDSON, MASSACHUSETTS © U.S.A. In England: Watford, Hertfordshire 


THE WORLO'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 


Other machine tools and equipment are available on the low 
cost Channing Leasing Plan, at rates comparable to those quoted 


here for broaching machines. 


If you can profitably use any new machine in your plant, it will 


be to your advantage to write for our folder “Why Lease”. 


CHANNING LEASING COMPANY 


NATICK, MASSACHUSETTS 
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Lapointe 10-ton, 66-inch stroke DRV Broaching 
Machine, priced at $28,650 . . . can be leased on 
an 8-year schedule (based on 240 work days 
per year) 


at only $20.95 per day 


Lapointe HP-30 Broaching Machine with end 
squaring fixture, priced at $9,995 . . . can be 
leased 


at only $7.46 per day 





LAPOINTE 


known to be the best in 


BROACHING 
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The Pay 


off is Performance 
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G-E Man-Made diamond checks low output high costs 





VITRIFIED 


@ 


RESINOID 


S 











This is just what you can do when you use 
metal-bond grinding wheels containing type 
MBG General Electric Man-Made diamond. 
A blocky, tough crystal, G-E type MBG 
Man-Made diamond has been developed 
especially for metal-bond grinding wheels. 
Case in point: 

In a production test involving electrolytic 
grinding of more than 311,000 miscellaneous 
carbide tools, 6 wheels with G-E Man-Made 
diamond were compared with 6 wheels con- 
taining natural diamond. 





ELECTROLYTIC GRINDING PERFORMANCE 





Average Avg. Cu. In. 
Cubic Carbide 
Inches Removed 

Carbide Per Cu. In. 

Removed Wheel Wear 


Average 

Diamond Wheel 
Type Wear 

Inches 


Efficiency 
Ratio 





G-E MBG 0605 90.885 70.2 122.5 





Natural .0644 80.181 57.3 100.0 























Results: a 22.5°% superiority for G-E Man- 
Made diamond over natural diamond! 

Let your own tests validate the benefits of 
G-E Man-Made diamond in your metal-bond 
grinding operations. You’ll find the payoff is 
performance. Call your wheel supplier soon. 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL €@ ELECTRIC 


11149 E. 8 MILE STREET, DETROIT 32, MICHIGAN 
CARBOLOY® CEMENTED CARBIDES * MAN-MADE DIAMOND © MAGNETIC MATERIALS © THERMISTORS © THYRITEs * VACUUM-MELTED ALLOYS 
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New Britain’s new concept for 


contour turning and boring 


Beyond a certain point, continued refinement of 


existing designs in machine tools ceases to make 
an appreciable contribution to performance. Thus 
in designing our New Series of Vertical Precision 
3oring Machines, we have incorporated several 
completely new design concepts to provide im- 
proved performance and greatly increase over-all 
usefulness. 

For the first time machines of this type can be 
used as building block units. Their clean-sided 
design permits any number of self-contained ma- 
chines, each with one or more spindles, to be 
arranged side by side and operated as a single unit. 
They also may be operated with equal efficiency 
as individual machines. Parts can be inverted on 
adjacent machines or on adjacent spindles of the 
same machine. 


In order to take the fullest advantage of the 


precision inherent in cam control, long linkages 
between cams and slides have been eliminated. 
\ pair of cams is mounted on a common shaft 
which is carried within the vertical slide. Since all 
slide actuating forces are contained in the vertical 
slide, both cams are directly adjacent to the 
slides they control and no outside forces are im- 
posed on the slide ways. The result is maximum 
rigidity for heavy cuts coupled with extreme accu- 
racy for close tolerance work. 

This unique and eminently workable approach 
to contour turning and boring results in the 
highest order of accuracy on even the most com- 
plex pieces. Your New Britain Representative can 
give you details on the nine different models 
available in this series. For catalog material, write 
The New Britain Machine Company, New Britain- 


Gridley Machine Division, New Britain, Conn. 


THE NEW BRITAIN MACHINE COMPANY 


New Britain-Gridley Machine Division - New Britain, Connecticut 

















New Britain... 
still the best Chueker you can buy 


on New Britain Chuckers allow heavier cuts and 


We're not unhappy about the fact that for years, 
in many plants, the name New Britain has been 
synonymous with chuckers. New Britain Chuckers 
have turned out literally millions of pieces of work 
for practically every major industry in the world. 
This is less important to the prospective buyer of 
one of these machines, however, than the capa- 
bilities of these machines today. How do they 
stack up against other chuckers or even other 
types of machines capable of doing similar work? 


Pretty well, we think. 


New Britain’s open-end design still can’t be 
beat for unlimited accessibility to the tooling area. 
This same wide-open feature makes it doubly 
more practical to adapt these machines to auto- 


matic loading and unloading. 


The unusual combination of longitudinal and 
transverse forming motions is another unbeatable 


New Britain feature. The massive forming arms 


THE NEW BRITAIN 





cuts of much greater complexity. This ability to 
do more work can eliminate the need for second 
operation machines in many instances. For really 
complex work, two chuckers set up side by side, 
as shown here, each doing one side of the piece, 
can smooth the way for high production. Less 
complicated work can be set up to perform both 


sides of the same piece on a single machine. 


These massive machines provide the tooling 
combinations, spindle speeds and power to per- 
form the widest possible variety of work. Their 
basic design will stay new for years to come, 
continuing to provide profitable operation. You 
may know New Britain Chuckers, but you may 
not be fully aware of the improved series presently 
being offered. Why not call your New Britain 
Representative or contact us at The New Britain 
Machine Company, New Britain-Gridley Machine 


Division, New Britain, Connecticut. 


MACHINE COMPANY 


New Britain-Gridley Machine Division - New Britain, Connecticut 








Music to please you is identically reproduced by these 
three hi-fi records pressed from the same master re- 
cording. The three toolroom grinding wheels (above) 
will also please you with their masterly Positive 
Duplication. That’s because they are CINCINNATI ®° 
GRINDING WHEELS. 


FAMOUS, UNIQUE (PD) PROCESS 


Unique in the industry, the famous Cincinnati 
manufacturing process is governed by 36 unvarying 
quality control steps. Print-weigh tickets, for ex- 
ample, must match the weights for every mix— 
exactly as specified on the Master Card which con- 
trols every operation in the rigid procedure. 


UNIFORM, PREDICTABLE PERFORMANCE 


This extraordinary attention to manufacturing detail 
results in wheels of unsurpassed uniformity. 


°Trade Mark Reg. U.S. Pat. Off. 
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You can reorder CINCINNATI WHEELS with confidence, 
because they give you the same good job time after 
time after time. You use fewer © wheels because 
they last longer. 


CALL CINCINNATI TODA’ 


Factory trained by the Cincinnati Milling Machine 
Company, our grinding specialists are available to 
you for consultation on all your grinding problems, 
Call your CINCINNATI GRINDING WHEELS Distributor, 
or contact us direct, Cincinnati Milling Products 
Division, Cincinnati 9, Ohio. 


GRINDING WHEELS 


A PRODUCTION-PROVED PRODUCT OF THE CINCINNATI MILLING MACHINE CO. 
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The top-ranking wheel team 
for centerless grinding 


The 23 ALUNDUM* grinding wheel and R51 feed wheel .. . the best perform- 
ing, longest lasting combination on any centerless grinder. 


Although centerless grinding is a two-wheel 
operation, it doesn’t need to be a two-brand 
buying chore. 

HERE’S WHY. 

Norton now offers this outstanding wheel 
team for production-precision and economy 
in centerless grinding... 

e The 23 ALUNDUM grinding wheel for 
premium performance at non-premium price. 

e@ The R51 bond feed wheel for positive feed 
and accurate work support plus long service 
life. 

23 ALUNDUM Abrasive is no ordinary alu- 
minum oxide. In price it is non-premium... 
but with premium toughness and sharpness 
... and fast, free cutting action that means 
premium performance. 

23 ALUNDUM wheels have other important 
advantages: friability, which minimizes dress- 
ing ... uniform duplication, for uniform per- 
formance... and versatility, for grinding all 
steels, Meehanite, aluminum and many other 
metals. 

Teammate R51 is not just another feed 
wheel. This special Norton abrasive-and-bond 


combination has thoroughly proved the im- 
portance of the feed wheel to accurate, low- 
cost centerless grinding. 


Reports from plants all over the country 
credit R51 wheels with exceptional perform- 
ance, minimum dressing and no slipping or 
chatter. And Norton quality control keeps 
them uniform from wheel to wheel and lot to 
lot. 

On the new Norton No. 2 Straddle-Bearing 
Centerless Grinder — or on any other machine 
of this type —23 ALUNDUM grinding wheels and 
R51 feed wheels make your best matched team 
for low cost, volume production centerless 
grinding. For expert aid in wheel selection, 
and a test run in your plant, see your Norton 
Man, a trained Abrasive Specialist, or your 
Norton Distributor, NORTON COMPANY, Gen- 
eral Offices, Worcester 6, Massachusetts, 


Plants and distributors around the world. 
*Trade Mark Reg. U.S. Pat. Off. and Foreign Countries 


NORTON 


ABRASIVES 
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Making better products...to make your products better 
NORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools + Refractories * Non-Slip Floors — BEWR-MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 


“@ CIRCLE 285 READER SERVICE CARD CIRCLE 286 READER SERVICE CARD 37 











GEOMETRIC PROGRESSION symbolizes the precise duplication 


you neéd in cutting tools. CARD makes sure you get this production 


advantage in actual form ... through expert engineering that re- 
produces CARD tools exactly, plus helpful service from your CARD 
distributor and the CARD technical man, who are quickly available 
in the nation-wide CARD network. CARD DIVISION, Union Twist 
Drill Company, Athol, Massachusetts. CARD Warehouses: Atlanta, 


Chicago, Detroit, Fort Worth, Los Cc: y-N —=> TT) 


Angeles, New York, San Francisco. 
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GEOMETRIC PROGRESSION SYMBOLIZES PRECISE DUPLICATION, 


FOLLOWING A PATTERN of geometric progression, Union cut- 


ting tools of the same type and size are exactly duplicated ... in 


MILLING 
UTTERS 


MILLS lated to cut costs ... your costs... in the widest range of cutting 
tool operations. UNION distributors and technical service are 
available nationally. Fully stocked UNION warehouses in Atlanta, 
Chicago, Detroit, Fort Worth, Los Angeles, New York, San Francisco. 
UNION TWIST DRILL COMPANY, Athol, Massachusetts. Card 
Div., Athol, Mass. Butterfield C7 WI T © WT 
Division, Derby Line, Vermont. 
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quality, dimensions and precision performance. They are calcu- 
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ef SKEPTIC 


FAIR 
STREET... 
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Of course, everyone who comes to Fair Street for the first time is 
a skeptic. At least partially so. But we especially like a good 
healthy skeptic; the man who finds it hard to swallow all he’s 
heard about the proficiency of our JIGMIL and the soundness of 
the DeVlieg Philosophy of Precision Machining. 


vd 
ae 


et a 


DeVlieg Spiramatic JIGMIL precision bores and mills mining 
machine transmission housing from two sides on a 180° index. 


The JIGMIL is one of those things that you’ve got to see demon- 
strated to believe. Only by seeing it demonstrated will you know 
its complete range of capabilities. The accuracies that it routinely 
achieves. The ease with which it operates. How simple it is to 
program or control. How easy to maintain. How rugged and 
durable it is. If you’re a good healthy skeptic, why not visit Fair 
Street! As we’ve just said, we’d love to have you. After all, some 
of our biggest skeptics have become our best customers. 


VILL YOU BE THE NEXT TO VISIT FAIR STREET 


SOME OF OUR 
JIGMIL USERS 


AFC Industries, Inc. 

Air Reduction Co., Inc. 
Alliance Tool & Machine Co. 
Amco Incorporated 

Bendix Corp. 

Besly Welles Corp. 
Bethlehem Steel Co. 

Burg Tool Mfg. Co. 

Buhr Machine Tool Co. 
Cessna Aircraft Co. 

Cross Company 
Farrel-Birmingham Co., Inc. 
Gardner-Denver Co. 
Gardner Machine Company 
Goulds Pumps, Inc. 
Harnischfeger Corp. 

Hill Machinery Co. 
Homogenette Inc. 

Hoover Tool & Die Co. 


Basic Principles in the 
DeVlieg Philosophy of 
Precision Machining 


e@ A Machine Tool Capable of Desired 
Accuracies 


@ Correct Too! Geometry 


e@ A Method of Tool Preparation and 
Maintenance 


Only DeVlieg Delivers the Complete 
Package! 


Hyster Co. 

Ideal Tool & Mfg. Co. 

Lake Erie Machinery Corp. 
Leesona Corp. 

Marion Power Shovel Co. 

Mason, Shaver & Rhoades Inc. 
Midwest Machine & Mfg. Co. 
National Electrical Welding Machines Co. 
National Mine Service Co 

New Deal Tool & Machine Co 
Paramount Boring & Machine Co. 
Paul Machine Tool & Die Works 
Quality Tool and Die Co. 

R & B Tool Company 

Rochester Products Div., GMC 
Saginaw Steering Gear Div., GMC 
Snyder Corp. 

Standard Tool Co. 

Vard Div., Royal Industries Inc. 
Vogt, Henry Machine Co. 


DeVlieg 


SPIRAMATIC 
JIGMILS* 


ACCURATE HOLES AND FLAT SURFACES 
IN PRECISE LOCATIONS 


FAIR STREET - ROYAL OAK, MICHIGAN 
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Barrel finishing 


is best finishing 
...With TUMBLEX°’ abrasives 


eee eee ww oc oo ee ou 





... In every type of rotating 








or vibratory equipment 








Keeping pace with the latest advancements 
in barrel finishing equipment, Norton 
TUMBLEX abrasives are first in the field for 
best results with vibratory machines... 
developed for faster, lower cost finishing of 
the widest range of parts, especially the 
most complicated. 

The recognized advantages of TUMBLEX abrasives 
help assure improved product quality and appearance 
— plus the fastest, easiest way to cut finishing costs-per- 
piece . . . by this new vibration method. 

These advantages are also brought to the entire range 
of barrel finishing operations of both rotating-barrel and 
vibration types, including: 

Removing burrs . . . smoothing off feather edges . . . refin- 
ing surface finish . . . burnishing for luster or color . . . pre- 
paring surfaces for painting, enamelling or plating . . . im- 
parting matte finish . . . removing dirt, grease or heat-scale. 

Send your samples of parts — large or small, simple or 
intricate — to our Sample Processing Department. We’ll 
barrel finish them on the most suitable machines — 
vibratory or rotating — and return the-samples with a 
report on the TUMBLEX abrasives and machine type you 
need to improve product quality and cut production 
costs. NORTON COMPANY, General Offices, Worcester 6, 


Mass. Plants and distributors around the world. N O R T O N 


ABRASIVES 6-409 


Making better products...to make your products better 
NORTON PRODUCTS: Abrasives ~ Grinding Wheels + Machine Tools + Refractories + Mon-Slip Floors — BEHR-MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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/ SELF-FEEDING AIR DRILLS 


LOW-COST 


os ae = «« 


FOR SALE 





DRILL, TAP OR FASTEN .. . simultaneously or in 
sequence. Do it economically with Buckeye self-feeding 
air tools. Easily mounted . . . small offset, as close as 134” 
center distance. Adjustable stroke 0 to 2” with microm- 
eter depth accuracy. Adjustable feed rate. One type 
features total stroke of 2” of which 1” is fully hydrauli- 
cally controlled . . . also has adjustable rapid approach 
to cut cycling time. Accessories provide signals to con- 
trols which can shut tool off or perform other functions, 
Drilling Tool Specifications 
Speed Range 900-22,000 rpm 
Capacity Ys,” through %.6” 
546 through 534 Ibs. 
..16'%._” through 21144” 


write today for 
‘Illustrated /iterature, 

application studies, 
templates and prices 


BUCKEYE TOULS 


CORPORATION 


P.O.BOX 966 + DAYTON 1, OHIO 
Pioneering power tools for industry since 1920 
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_ Tenths to millionths, measure faster with MICROtro/_ gaging 





| oS 





Lightweight, transistorized; 
battery or ac powered, 
MICROfrol Type 170 


Use this fast, accurate gage at the ma- 
chine, in production, in inspection, in 
the laboratory. 


It’s rugged and lightweight because 
it’s transistorized. Four interchange- 
able gage heads readily cover the whole 
range of normal gaging setups. 


FEATURES: Weight only 3 lbs. Easy to 
operate; just 2 knobs. Two dual range 
models: + .0003 to + .003; or + .001 
to + .010. Pocket sized. Accurate. 
Basic gages from $341. 


MICROt?ro/ 
Gie), 








Systems) 


Your first step to automatic 
quality control of machine 
tool production is MICROfrol 
Type 160 


With this complete family of elec- 
tronic equipment you can range from 
fast and accurate measurement of di- 
mensions on the bench to complete 
control of manufacturing in the plant. 


With accessories you can get auto- 
matic inspection, automatic sorting, 
or complete closed-loop control. 
FEATURES: 4 scale ranges available. 
Repeatability to 0.000005”. High sta- 
bility and reliability. Comparator sys- 
tems from $764. 






Now with new motor drive 
Transistorized METROsurf 
Type 180 measures surface 
roughness at less cost 


METROszurf is the low-cost, high accu- 
racy way to end the hazards of meas- 
uring surface roughness by touch 
or sight. 


It’s fast. It’s portable. You can use 
it at machine or bench. Battery or ac 
models available. 


Features: 5 range selections; 3 to 300 
microinches full scale. Big dial. Motor- 
driven or hand-held tracer. Amplifier 
and tracer head, $495. 








Get more accurate 
production, fewer rejects with 
INCHWORM Type 202 


Centerless a are freed from back- 
lash, can maintain required rege 
in a way that will amaze 

INCHWORM replaces ais ined cavew' 

romana s to move 5 
direction in steps increases 
production as well as accuracy. 

With automatic inspection and 
simple logic s INCHWORM 
correct any off-dimension trends auto- 
matically. A virtual end to grinding 
scrap! 

FREE poet a an ees seer 
to our 

savings duri uring the trial. a Phen prices rt start a 
$3,400 . . . usually quickl. 


eee A/// 


CUTLER-HAMMER / DIVISION 











These Cutler-Hammer systems 
and gages hold metalworking 
to precise tolerances 
AUTOMATICALLY 


To reduce inspection time and cost, Cutler-Hammer sup- 
plies the precision metalworking industry a range of gag- 
ing and control devices whose building block concept pro- 
vides great versatility. 

You can start with a MICROtrol gage or an INCH- 
WORM motor. Then or later, you can add from a choice 
of accessories. These allow you to inspect, sort, reject, 
record quality . . . correct machine tools and stop them 
from making scrap . . . completely automatically. 

These gages and systems are products of a company 
that’s a leader in advanced military and space electronics, 
vastly experienced in control for industry. The science is 
there. The engineering is there. The reliability is there. 


You’ll be interested in the accuracy, the speed, the in- 
spection and production savings. Contact a Cutler-Ham- 
mer sales office, check the publication inquiry number, or 
mail the coupon today for complete information. Gaging 
inquiries will be handled by gaging specialists. 


WHAT’S NEW? ASK... 


CUTLER-HAMMER 


AIL Division, Deer Park, L. I., New York 


Send FREE literature on [_] Type 170 MICROf?ro/ (_] Type 160 MICROfro/ 
[_] METROsurf |] INCHWORM 


Please check [_] Send literature only [|] Have a representative contact me 


Name 
Title___ 
Company 
Address 


City 











ARMSTRONG 


TOOL HOLDERS 
A Correct Tool for Every Lathe Operation 


You can save time (and money) by ensuring that your 
machine tools are equipped with adequate numbers of the 
correct ARMSTRONG Tool Holders. The ARMSTRONG 
System of Tool Holders includes correctly designed tools for 
every standard operation on lathes, shapers, and planers, and 
for many operations on turret lathes and screw machines. By 
utilizing the ARMSTRONG System of Tool Holders, you can 
reduce tooling costs, eliminate down time in tooling up, oper- 
ate your machine tools at maximum feeds and speeds. 


ARMSTRONG Tool Holders are long-lasting tools. They 
are strong beyond need, handy and efficient, profitable to use, 
and are readily available from your local ARMSTRONG 


Distributor. 


Check over your ARMSTRONG Tool Holder needs. 
Write for literature. 





If you do not know the name 
of your local ARMSTRONG 
Distributor, inquire when 
asking for literature. 


ARMSTRONG BROS. TOOL CO. 5215 W. ARMSTRONG AVE. CHICAGO 464, ILL. 
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Flexibility is featured in this Cross machine. 
One machine processes a variety of 25 differ- 
ent parts. The key to this flexibility is the 


= fixture which holds any one of these varied 
n L = X L T » parts with simple adapter changes. 





ce) p rocess The machine produces 675 pieces per hour 
and automatically unloads them onto @ 

a K conveyor. 
An improved chip and coolant system 
j includes a conveyor that reaches right into 
d ha re nt pa rts the machine to remove the stringy chips. 


The flexibility and efficiency you require 
is available in special machines by Cross, 








o“ ay 


cROSS \ 

















A ts 


New automatic kiln—one of the industry’s most advanced designs. 





Precision vacuum-mizing to guarantee uniformity of the mix. 


Electronic kiln controls, housed in special, air-conditioned room. 


NEW TECHNIQUES unfailingly 


Bay State has perfected a completely new process for 
the manufacture of honing stones which improves per- 
formance ...and ensures more perfect duplication than 
has ever been possible before. Result: Honing stones 
that set entirely new standards for uniformity of tex- 
ture, hardness and even color ...stone after stone after 
stone. 


The process starts with the formulation of new bond- 
abrasive mixtures that ensure uniform dispersion of all 


77) 


7 


BAY STATE 


“nao 


elements throughout theentire mix. Next comes vacuum 
mixing: high vacuum in the mixing chamber forces even 
microscopic bubbles out of the mix and rigid tempera- 
ture control further guarantees uniformity of the mix. 


Final step is firing in the most efficient, automatic kiln 
yet developed. Even the chemical composition of the 
atmosphere inside the kiln is controlled by an exothermic 
gas generator which maintains exactly the combination 
of gases that best suits the stones being fired. 


CIRCLE 297 READER SERVICE CARD 





duplicate the finest honing stones ever 


ee ee 


BAY STATE ABRASIVE PRODUCTS CO. 
Westboro, Mass. 


Please send me your new 28-page Honing 
Stone catalog, that specifies which stones 
work best on what metals and alloys... 
explains how to speed stock removal, 
improve finish, lengthen tool life, reduce 
reject rate. 
Production runs of Bay State’s new-process honing stones have been Company 
exhaustively tested on Bay State’s own, in-plant honing equipment 
...and on every leading type of machine, such as the MICROMATIC, 
JES-CAL and BARNESDRIL machines illustrated above. Ask your 
honing stone supplier for Bay State’s new-process stones. 


ABRASIVES 


3ay State Abrasive Products Co., Westboro, Massachusetts. 

In Canada: Bay State Abrasive Products Co., (Canada) Ltd., Brantford, Ontario. 

Branch Offices: Chicago, Cleveland, Detroit, Los Angeles, Pittsburgh. Distributors: All principal cities. 
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Name ___ 








Address___ 





City State_ 
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Ex-Cell-O Transfer Machine bores, 


Unload, reload, load. Left and overhead: air-operated 7 Left: press in plain bushing. Right: finish-bore, chamfer 
nut-runners. hole roughed at Station 4. 


Left: rough bore, counterbore, chamfer O.D. Right: 
rough bore, turn, face. 
Left: idle. Right: drill two .265” holes vertically. 


Left: idle. Right: probe two holes drilled at Station 3. 
Core-drill and spot-face one hole vertically. 

Left: drill four 25/64” holes. Right: drill two 21/64” holes, 
combination drill and ream two .328" holes. 11 Biow-off pallet. 


Left: finish bore, counterbore and chamfer. Right: drill 
one 13/64" speedometer lock-screw hole vertically. 12, 13, 14 Unassigned (for future operations). 


8 Left: finish bore bushing diameter, finish counterbore. 
Right: chamfer, form undercut, finish face. 


9 Left: idle. Right: tap three 1/4-20 UNC holes vertically. 


10 Jet-wash pallet. 
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counterbores, chamfers, faces, drills 
and taps aluminum transmission 


units faster than two per minute! 





AUTOMATED for high-speed machining—Completely 
automatic rough-to-finish machining of aluminum 
transmission extensions is made possible by single- 
operator control system governing Ex-Cell-O pallet- 
return transfer system. Output is 124 parts per hour, 


PALLETIZED for efficient parts handling—Designed 
to accept two different components, 18 pallets index 
in each cycle, carry each part through the machine 
twice. Parts are loaded, unloaded manually, using 
power clamp mechanism. 


STANDARDIZED for lower initial cost, fast change- 
over—Spindles, CTW cutting tools, conveyors, torque 
actuators, worm reduction gearsets, drill bushings 


and other components are all built by—and backed 
by—Ex-Cell-O divisions and subsidiaries. 


PRECISION-BUILT for unvarying accuracy—Extreme- 
ly close tolerances are double-checked by inbuilt air- 
gage stations. Machine holds .0005-inch tolerances 
on finished bore diameters. Ultra-Precision Ex-Cell-O 
Spindles are used for all boring operations. 


Do you have a large or small part that should be 
produced faster, more accurately? Your Ex-Cell-O Rep- 
resentative will be pleased to analyze your part or 
print and show you how an Ex-Cell-O Standard or 
Special can do the job for you. 


Below, two parts are shown on pallet, 
Oriented 180° to each other. At load 
station, operator unloads finished 
part, shifts partially-machined part 
to empty fixture, loads unmachined 
casting on opposite side. 


Aluminum transmission parts vary in 
length and shape. Adjustable pallets 
accept either of parts shown above. 


eo © FOR «6 


At bottom above, Ultra-Precision Spindle 
uses throw-away tooling. Vertical drill at 
rear of part at left is driven by Ex-Cell-O 


Hydraulic Power Unit. 


Bac HINE TOX "se ahtnorn AND rials. CURTING TOOLS - RAILROAD PINS AND BUSH- 
I AND FX TURE COMPONENTS - TORQUE ACTUATORS CONTOUR PROJECTORS 
# GRAN! TE SUBPAGE PLATES - COMPUTER PRODUCTS « AIRCRAFT AND MISCEL- 


IC ENERGY EQUIPMENT + DAIRY AND 


American Machinist/Metalworking Manufacturing * December 11, 1961 


OTHER PACKAGING EQUIPMENT 
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IRIMPURIEID, ieee after cutting 5600 pieces 


You can hardly expect more cutting life from a 
hack saw blade that costs less than $3.00. 

This unbreakable MARVEL High-Speed-Edge 
Hack Saw Blade was removed from a 
MARVEL Hack Sawing Machine after 9 hours 
and 30 minutes of sawing—during which time it 
cut-off 5600 pieces of % " round 1112 CR steel. 
20 bars were nested and the blade made 
each cut through the nest in average time of 
1 minute and 52 seconds! 

Blade cost: 20 pieces for just one cent! & 

There was no machine down time or 
shortened blade life due to blade breakage. 

A MARVEL Blade will eventually wear out— 
but it won’t break. You get every penny’s 
worth of blade life you pay for when you buy 
unbreakable MARVEL High-Speed-Edge 

Hack Saw Blades. 

Regardless of the make of your hack saw 
machines, you will get more cutting-off efficiency 
if you use MARVEL Blades. If your hack 
saw machines are MARVELS, equip them with 
MARVEL Blades. Together, they are an 
unbeatable combination. 

Leading Industrial Distributors stock and sell 
MARVEL Blades. Order yours today for 
more efficient cutting-off tomorrow. 








BETTER MACHINES 
BETTER BLADES 


B-1130 


ARMSTRONG-BLUM MANUFACTURING CO.* 5700 Bloomingdale Avenue * Chicago 39, Illinois 
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Ex-Cell-O Custom Machines Specialize 
in Difficult Jobs! 





q HEAVY-DUTY BORING—Custom Boring 
Machine uses three heavy-duty Ex-Cell-O 
Precision Spindles to simultaneously finish- 
bore four holes and bore-and-face a fifth 
hole in this 75-pound cast-iron housing in 
a 4% minute cycle. Diameters are about 
6"; tolerances are held within .001". 


MULTI-DIAMETER BORING—!In a single 
cycle, the long boring bar on this Custom 
Machine line-bores two holes while shorter 
bar below it bores a third diameter, and 
small spindle in foreground bores a dowel 
hole in this huge clutch and gear housing. 


Whether you have a simple job that must be 

done faster and more accurately, or complex 

work that requires multiple machining oper- 

ations, an Ex-Cell-O Custom Machine may be 

just the answer you've been looking for Sohas: HIGH PRODUCTION—Aluminum transmission case 

th -— lution to a difficult produc- shown above is turned 90°, rolled over 180° as it 
a ner ee P passes through a 24-station Custom Machine. 


tion problem. Automatic operations include precision boring, 
; facing, chamfering, radial milling, tapping, tre- 
See your Ex-Cell-O Representative, or con- panning, air gaging and flushing. Output is 124 


tact Ex-Cell-O’s Machinery Division in Detroit parts per hour, 
for details on the limitless applications of 
Ex-Cell-O Custom Machines. 





- , oe 


EX-CELL-O FOR PRECISION 


‘ Diedsion - 
PRECISION MACHINE TOOLS « GRINDING AND BORING SPINDLES « CUTTING TOOLS RAILRGAD PINS AND BUSH- Z a 
INGS « DRILL JIG BUSHINGS - JIG AND FIXTURE COMPONENTS « TORQUE ACTUATORS - CONTOUR PROJECTORS 


GAGES AND GAGING EQUIPMENT + GRANITE SURFACEPLATES » COMPUTER PRODUCTS « AIRCRAFT AND MISCEL- 
LANEQUS PRODUCTION PARTS + ATOMIC ENERGY EQUIPMENT « DAIRY AND OTHER PACKAGING EQUIPMENT CORPORATION 
OETROIT 32, MICHIGAN 


Rss ti “4 oy Se b ~~ « ee storasensant 
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ON A GISHOLT AUTOMATIC RAM 





Gisholt MASTERLINE Automatic Ram Turret Lathe 


From bar to chucking in less than an hour, 

Sets up like a turret lathe, uses same standard tools. 
Cycle setting learned in a day. 

Automatic drill withdrawal for chip ciearing, 
Internal threading with solid taps, 

External threading with self-opening die heads. 
Reverse feed and individually adjustable dwell, 

16 spindle speeds and infinite feeds—none 

lost when threading. 

Ask your Gisholt Representative for = desk-side 
demonstration, or write for Catalog 14. 


Are you keeping step with new developments in auto- 
matic machining? Many of your competitors are—and 
cutting costs substantially. Even small runs—both bar 
and chucking work—are now going automatic. How? 
With the new, fast, easy setup designed into the Gisholt 
Automatic Ram Turret Lathe. Change-over time is the 
same as for a hand-operated machine. And—the auto- 
matic cycle cuts machining costs 25% to 40%. 

To be competitive you must go automatic. Why wait? 
Investigate the Gisholt Automatic Ram—your best 
answer to the cost profit squeeze. 


GISHOLI 


MACHINE COMPANY 
Madison 10, Wisconsin, U.S.A. 


Turret Lathes » Automatic Lathes - Balancers « Superfinishers + Threading Lathes + Factory-Rebuilt Machines with New-Machine Guarantee 


54 
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New NuMERA TROL Automatically 
Selects Bore Size and 





Only Ex-Cell-O’s Model 758 Numera-Trol Machine 
combines a breakthrough in tape-control applica- 
tion with a unique concept in machine design to 
give you these exclusive production capabilities: 


e@ Automatic pre-selected bore diameter control 
during machine cycle a 

e@ Automatic work positioning for infinite center L 
locations 

e@ Automatic straight-boring, step-boring and a tae 
counterboring from either end of machine . ie 


Using interchangeable boring bars which respond “Fes, 
to tape control through a new mechanism de- mg re 
veloped by Ex-Cell-O, the Model 758 Numera-Trol 

lets you program variable bore diameters. (Tools oe ae 
are available giving an infinite range of diameters a 

in one-inch increments.) Bore diameters are con- oe controtied sequence is 
trollable within .0005”", bore depth is controllable 16250 1 6050 ee pg se 


to plus or minus .0005". 14 eutenhtits tering ber od. 


justment is made at the 


Infinite bore locations, accurate within .0002” of end of each stroke to elim- 


inate drawback lines. 


true center, are possible within the Model 758’s_ § Model 758 holds concen- 
z tricity within very close 


10-inch cross slide and vertical slide strokes. | ee i 


Infinite, too, are the Model 758’s applications. 
Your Ex-Cell-O Representative can give you com- 
plete details, or write direct for Bulletin 506015. 


Vr, 


On this workpiece, tape- 








EX-CELL-O FOR PRECISION 

PRECISION MACHINE TOOLS - GRINDING AND BORING SPINDLES e CUTTING TOOLS» RAILROAD PINS AND BUSH- 

| INGS « DRILL NG BUSHINGS « JIG AND FIXTURE COMPONENTS « TORQUE ACTUATORS - CONTOUR PROJECTORS 

' GAGES AND GAGING EQUIPMENT « GRANITESURFACEPLATES « COMPUTER PRODUCTS » AIRCRAFT AND MISCEL- - 
— PARTS « ATOMIC ENERGY EQUIPMENT © DAIRY AND OTHER PACKAGING EQUIPMENT oernolr az, 
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3MAGINATION 
in GRINDING 
and FINISHING 


“PG” WHEEL 
REDUCES 
FINISHING TIME 


907% 


Stainless steel sink frames, manufactured by R. D. Werner 
Co., Inc., Greenville, Pa. are satin finished in half the time 
using the “PG” Wheel. Recommended by a 3M representative 
to replace a previous method, this unique 3M abrasive tool 
has practically eliminated rejects while producing a more 
consistent final finish. 





5 -4- 5 gram help you to effectively investigate ways to 


& 5 | Why not let 3M’s new COST CHECK 5-4-5 Pro- 
lower costs and increase production. Discover... 
e If your grinding can be done more economically 





e If your finishing is as efficient as possible 
e If your polishing can be done faster and better 


Send today for a free COST CHECK 5-4-5 Review Form without obliga- 
tion. Put 3M’s years of abrasive know-how at your disposal. Write: 
3M Company, 900 Bush Avenue, St. Paul 6, Minn. Dept. AAA-1 21. 


3 COATED ABRASIVE 
av crs. teeglmaemtenddaaiineale E> 
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CTW Keyway Broaches in Stock 
NOW for Immediate Delivery! 

















>| i 








Continental now stocks a popular range of standard keyway 
broaches to help you meet production schedules faster 
than ever, and to let you cut your tool inventory. 





Just call your CTW Representative, or order by catalog 
number direct from Continental. The broaches you need 
are in stock now—ready for immediate delivery to your plant! 


Sizes listed below are available for immediate delivery. See the CTW Catalog for other standard parce 


broaches. Special sizes quickly made to order. Send your print for a prompt quotation. 


BROACHING INDUSTRY SERIES 


wee ’ ’ | Wi ight | Height | Length Keyway | 
Catalog Keyway Width : : . | at First of No. | 
Number . | Decimal ° . | Tooth | Shank 
i Dim. B C D E = 
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126 | +. w . 364 
126 ; 594 | 520 
1885 | +. 374 | 581 | 476 
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251 1.114 
314 ; 74 
3765 | +. ; 739 
3765 | +. ; 990 
5015 | .0002 | Pong 1.051 
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CTW 7 Ye 
CTW 10 % ‘ } 
cWi| % a1 | e. | 1%, 
cWi4| Me] | fg 
CTW 17 ‘ , | Ie 
CTW 23 | 501 | «.0002| 1 1% 


ORIGINAL XLO SERIES 
| 


T l | 
XLO3 | %e | 1885 | 0002] mm | Mm | 1% | 250 sh | 438 | 8% 103 
XLO5 | % | 1885 | «0002 | % “i oe et ae |__5 | 433 | g% | 103 
































¢MINIMUM LENGTH OF CUT RECOMMENDED TO PREVENT PART FROM DROPPING BETWEEN TEETH OF BROACH 





ontinental= DIVISION OF CORPORATION 
OETROIT 32, MICHIGAN 
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Close-up view of resinoid wheel 
shows rough texture that provides 
cooler, cleaner cutting 





This CLEAN cut was made 
with a ROUGH-SIDED wheel! 


] . THE SPECIMEN ON THE LEFT ABOVE was cut from a 33;” 
diameter hardened steel bar in just 28 seconds with an ALLISON 
rough-sided dry abrasive cutting wheel like the one shown in the 
background. Note that the cut is clean and practically burn-free. 
2 - The specimen on the right was cut under the same conditions 
and with a wheel of the same formulation, but without rough 
sides. The result—the cut took 30 seconds and produced a badly 
burned surface. 

3 +The secret is the extra clearance the rough sides give inside 
the cut (as shown in the small picture at right ), and the resulting 
cooler cutting action. This adds to wheel life, too. That’s why, 

. A ; 2 Inside the cut, rough-sided 
for the dry abrasive cutting of solid bars, heavy-wall tubing and 3 wheels give extra clearance, 
structural shapes, ALLISON-CAMPBELL field engineers generally extra cooling for faster cut- 
recommend rough-sided wheels. ting and to prevent burning 

For dry cutting of thin-wall tubing with minimum burr, a fine-grit, smooth-sided wheel is 
the choice. And for wet abrasive cutting, dozens of ALLISON wheel specifications are available 
to match the material you are cutting, the quality you require, and the cut-off machine you use. 

Regardless of your cut-off problems, your ALLISON-CAMPBELL field engineer can help you 
choose the wheels that will give the results you want. He is an abrasive cutting specialist— 
use his know-how. 


Write for Bulletin DH-214A for details on the complete line of ALLISON wheels 


“°° ALLISON. WHEELS 


Allison-Campbell Division * American Chain & Cable Company, Inc. 
923 Connecticut Avenue, Bridgeport 2, Conn. 
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Built by EX-CELL-O 


To Insure Accuracy 


Rugged, precision construction of Ex-Cell-O Contour Pro- 
jectors results in stable support for the optical systems pro- 
viding accuracy in the order of .0001”. This rigidity is a major 
consideration in achieving for Ex-Cell-O Projectors an out- 
standing record of trouble free operation and almost total 
elimination of down time. 

Typical of the sturdy, precision workmanship to be found 
throughout Ex-Cell-O Contour Projectors is the worktable 
of the Model 14-5 and Model 30. Engineers will recognize 
the superior design features shown in the inset at right. To 
cite just a few, the large 5” O.D. columns, supported in 
widely spaced bearings; the heavy channel skirt to stabilize 
the table assembly and the flexible elevating screw which 
can’t impart deflections to the column. 

Because of these construction features Ex-Cell-O Contour 
Projectors support heavy loads firmly, yet move easily and 
smoothly. 

Whether your problem involves receiving, production or 
final inspection there’s an Ex-Cell-O Contour Projector to 
do the job accurately, quickly and at low cost. The “why” 
and “show” is condensed in our new booklet—‘*43 Reasons 
Why Ex-Cell-O Contour Projectors are the First Choice of 
Industry.”” Yours for the asking! 








Manufactured by EX-CELL-O Corporation at Detroit, Mich. 
SOLD AND SERVICED BY 


— OPTICAL GAGING PRODUCTS, INC. 


26 FORBES STREET ROCHESTER 11, N.Y. 
Subsidiary of FX-C&LL-Of Corporation 


CP61-2 


= 
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Cut your costs 


with 
QUALITY TOOLS 








CLEVELAND Quality Tools are designed and manufactured to 

@ Cut faster 

@ Produce more parts per grind 

@ Reduce costly down-time 
Moreover, CLEVELAND Quality Tools give you the added 
benefits of “Teamwork Tooling’, whereby the talents of 
many people are combined to assist in reducing your costs, 
“Teamwork Tooling” includes not only our engineering 
skills and modern manufacturing facilities, but also the 
capable services of our Suppliers, Stockrooms, Service 
Representatives and Distributors. 


THE CLEVELAND TWIST DRILL CO. 
Cleveland 1, Ohio 


QUALITY |=) CUTTING TOOLS + BEST SERVICE [: | THROUGH YOUR LOCAL DISTRIBUTOR 


© 1961 All Rights Reserved 
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Buy tools on 
PERFORMANCE 


and SERVICE 


.--not on price alone 





Strictly on their superior performance, BAY STATE 
Taps, Dies and Gages can help you reduce your costs. 

Tools bought on price alone cannot be relied upon 
for dependability and long wear life. Too often they are 
the cause of costly down-time and excessive scrap. 

You get prompt service, too, on BAY STATE Taps, Dies 
and Gages from your local Industrial Supply Distributor, 
plus our trained Service Representatives operating out of 
strategically located Stockrooms to help you solve your 
thread cutting and gaging problems. 


be eee E EE Ream 





BAY STATE TAP AND DIE CO, 
Mansfield, Mass. 


Subsidiary of The Cleveland Twist Drill Co. 





QquALiTyY oe CUTTING TOOLS BEST SERVICE {- -} THROUGH YOUR LOCAL DISTRIBUTOR 


SHES CMM LALDAAAAALLUNAAALLNNg 


D4 
© 


© 1961 All Rights Reserved 
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UNIVERSAL models for supep 
accuracy to .0001, high load 
capacity, perfect for grinding 
and other high-precision work. 


Lia 
CENTERS 


meet most turning needs 
at lowest center point cost 


MULTI-DUTY models for general use, 
perfect for light work, interchangeable 
parts provide quick changeover for 
multi-purpose operations. 


Over 40 sizes ...with all popular tapers... 
in four styles...to choose from. That’s 
how Ideal helps you meet your turning 
needs for the heaviest work to the lightest 
of light jobs. 


Ideal Live Centers are guaranteed to 


provide the highest accuracy required, 
exactly matching the lathe size you use. 
What’s more, they are custom quality 


HEAVY-DUTY models for 
extra rugged work, give 
close tolerance results 
where high load capacity 


designed and manufactured by production Tt 
methods to give you the lowest possible 
precision center point costs. 


You can get Ideal Live Centers from 
your distributor’s stocks. He’ll give you 
immediate delivery service—which reduces 
your inventory requirements and cuts 
your investment costs. If you need a 
special, we'll be glad to work with him to 
meet your specifications at the right price. 


PIPE POINT models for cylindrica} 
turning of pipe, axles and 

other hollow shapes, six sizes 
BOLD THROUGH LEADING INDUSTRIAL DISTRIBUTORS from 3%” to 74” dia. 


In Canada: IRVING SMITH, Ltd., Montreal 


Write for new LIVE CENTER Catalog 
IDEAL INDUSTRIES, IMG... 10571 Park Avenue © Sycamore, Illinois 
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HOW PROFITABLE 
IS YOUR SMALL LOT 
GRINDING? 


Grinding a wide range of workparts on a small lot basis can’t be done profitably or 
accurately with toggled up grinding attachments and light-weight machines. It can’t be 
done with machines intended for long run, high-production grinding either. 


Profitable small lot grinding depends principally upon rapid job change-over. This requires 

a versatile heavy duty, large capacity grinder built and tooled to rapidly handle the widest 
possible variety of grinding jobs. That’s why more and more job shops and tool rooms are 

installing Bryant Universals. 


The massive, workhorse construction of the Bryant Universal assures you the same 
high accuracy of production you get with all Bryant grinders. Mass production methods 
and spartan design put it well within the economic reach of both large and small plants. 
Why not let us give you complete details? 


aes 


fnavertinn; iptita Werk Drive — Variable speed range from 
PRET, prepites ie best grinding conditions tor suche jem 


BRYANT 


Chucking GrinderCo. 


10 CLINTON STREET, SPRINGFIELD, VERMONT, U.S.A, 


internal Grinders + Special Machinery 
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A “live” demonstration from Brown & Sharpe... 


“Let me show how you can save 
milling machine - by using 


«.. Mr. Kenneth E. Wood, Assistant to Manufacturing 





“Your cutters last up to 3 times longer, 
held on B&S arbors. And the runout 
is as little as 4% the runout you get 
with other arbors—your accuracy 
up to 8 times better! 

“Sounds hard to believe, but these 


are honest figures, taken from tests 
and records comparing Brown & 
Sharpe and competitive arbors. 
“Milling machines are only as 
good as the arbors you put in them. 
Cutting tools are only as good as the 


CIRCLE 313 READER SERVICE CARD 
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arbors you use to turn them. You 
can preserve machine accuracy, ex- 
tend cutter life and minimize work 
rejects by switching to better arbors, 

“Look at what you get in Brown & 
Sharpe arbors. I think you’ll agree! 











money in almost any make of 


Brown & Sharpe arbors” 


Manager, Industrial Products Division. 








v 


a 


A a“ 7: 
Za | 


“See these faces? They’re lapped parallel within .0001” 
(on Brown & Sharpe’s ‘Jo-Block’ equipment!) Cutters 
centered by the collars and sleeves won’t wobble .. . square- 
ness of the shoulder flange is transmitted right down the 
line. The arbors are through hardened to approximately 
200,000 psi — not just case hardened. All diameters and 
tapers are precision ground. 


* 
hes 


“No matter what makes of milling machine you use — 
on your production line or in your toolroom — you can 
usually get B&S arbors to fit them. Brown & Sharpe 
makes over ninety arbors, with Number 30, 40 and 50 
Standard tapers as well as B&S taper shanks. This is the 
widest line offered by any machine tool builder — a better 
line backed by Brown & Sharpe’s know-how in cutters 
and milling machines. 





“You'll note there’s a radius fillet where the shaft joins 
the shoulder, instead of a sharp corner. It reduces fatigue 
and flexing, by beefing up the arbor at its most critical 
point. The extra-fine finish on Brown & Sharpe arbors 
adds strength, too. Most arbor makers don’t bother with 
these details, but when the chips start to fly, details can 
make a big difference to you!” 


“For all this quality, you pay no more. That’s the sur- 
prising part. Brown & Sharpe arbors are priced about the 
same as other widely used arbors — lower than those 
offered by other manufacturers of milling machines. You 
can buy B&S arbors ‘bare’ — or with collars and sleeves.” 


Ask your Brown & Sharpe distributor for “the arbors that 
save money!’ Brown & Sharpe Mfg. Co., Providence 1, R.I, 


Brown & Sharpe ds (20)Si00) CENTER 
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Sundstrand offers you 
"Engineered Milling Production” 
with a standard machine line 


Unit construction provides 
almost unlimited arrange- 
ments, “custom-built” to 
meet your specific needs 


The Sundstrand “‘Engineered Production” 
approach to your milling requirements 
assures you maximum productivity per 
dollar of machine investment. Sundstrand 
application engineers evaluate your produc- 
tion and then recommend a machine that 
will fit your requirements as if it were 


matic index bases, etc., provide additional 
cycle combinations. 


The heads, columns, and tables on C- 
model Rigidmils are self-contained units, 
permitting interchangeability through sev- 
eral sizes. There is no need to compromise 
when you need a machine that isn’t quite 
a standard model, nor do you have to buy 
more machine than you need. Adding the 
next size head or table can give you a 
custom-built installation at minimum cost. 
And you get extra protection against ob- 
solescence because if your work require- 
ments change, you can modify the machine 


specially built for the job. This is possible 
because of the exceptionally wide range of 
Rigidmil sizes, types, and unit combinations 
available, as indicated in the table below. 


For example, Sundstrand catalogs more 
than 138 standard Simplex and Duplex 
machines, plus a wide range of variations. 
Attachments such as vertical feed to hori- 
zontal heads, power feed to quills, auto- 


by changing the head. 


To determine how 

much the right Sundstrand milling 
machine can save you, send for 
Bulletin No. 625 and ask 

about a Sundstrand 

“‘Engineered Production’’ analysis 
of your production. 








custom 

milling machines 
from 

standard 
components 











3 HORIZONTAL HORIZONTAL 


HEADS to or or 
100 hp VERTICAL VERTICAL 





—. 10% to 96” 1014” to 38” 10%" to 38” 


TABLES 
ae 18” to 216” 18” to 216” 18” to 216” 


Feed Stroke” 





FIXED OR 
CROSS TRAVEL 


FIXED OR 
CROSS TRAVEL 


COLUMNS Gnas ties 





CONTROLS eogenang 
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AN EXAMPLE: This Sundstrand Rigidmil with a 
vertical and a horizontal spindle combines two oper- 
ations on turbine diaphragms and saves 25% of its 
original cost annually. The two operations are ma- 
chining of flat surfaces where the diaphragm halves 
are joined, and milling of special keyways, the latter 
performed by the vertical spindle of the Rigidmil. 
On some sizes of diaphragms, this machine is saving 
four setups and 26 crane lifts as compared with the 
machines formerly used for the work. 





ALL ANGLE 
ond 
HORIZONTAL 


24” to 38” 24” to 60” 
48” to 216” 48” to 216” 


FIXED OR 
CROSS TRAVEL 


PENDANT, 
TRACER OR TAPE 


(_& SUNDSTRAND MACHINE TOOL 


SUNDSTRAND 


ie 
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BELVIDERE, ILLINOIS «¢ DIVISION OF SUNDSTRAND CORPORATION 
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How to cut your disposable-tooling costs by SO per cent at 


no sacrifice in quality or output. (Answer is on the next page.) 


o 
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With the new Carb-O-Lock toolholder-insert combination. The 


single most important advance in the whole history of metal-cutting. 


Save 30 per cent when you buy it. Save 40 per cent when 
you use it. 

These are minimums. Users of the Carboloy Carb-O- 
Lock toolholder-insert combination have reported savings 
many times higher. Why? 


Simple. The Carb-O-Lock design is simple. Using a 
cam-action locking principle, the Carb-O-Lock has just 
three parts (not including insert). Insert changing and 
indexing is a breeze; parts inventories can be held to 
absolute minimums. Streamlined design lets you bring 
the toolholder closer to your work. And less overhang 
means less vibration, less insert chipping and breaking. 


Plus: the Carb-O-Lock gives you proven performance. 
A major diesel engine manufacturer discovered Carb-O- 
Lock allowed nearly triple the feed, eliminating two 
machines. A locomotive and car equipment company found 
Carb-O-Lock’s simple, rugged design reduced time for tool 
changes and permitted maximum horsepower utilization.* 


Carb-O-Lock inserts are available now in Grade 883 
for machining cast iron, as well as many operations on 


the following materials: high-temperature alloys, type 300 
stainless steel, brass, bronze. 

So start your savings program today. Phone your Author- 
ized Carboloy Distributor and order your Carb-O-Lock 
toolholder-insert combination. Save 30 per cent. And more. 


Metallurgical Products Department of Gene) il Electrie 
Company, 11149 E. 8 Mile Street, Detroit 32, Michigan. 


*Case histories available on request 


CARBOLOY. 


CEMENTED 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL @@ ELECTRIC 


CARBOLOY CEMENTED CARBIDE BLANKS AND DISPOSABLE INSERTS 
e BRAZED TOOLS e TOOLHOLDERS e CARBIDE DIES e WEAR PARTS 
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Diamonite® Products Mfg. Co., Shreve, Ohio, gang- 

grinds ceramic rings with natural diamond wheel. 

The unchanging dimension of the wheel assures 

uniformity of diameter and surface finish, Only 

diamonds can give the finish required to meet 

een see Sammement Bell & Howell, Chicago, grinds 13 lenses simultaneously 
with natural diamonds. Cup-type metal-bond wheel is im- 
pregnated with 160-mesh natural diamond particles. Bell 
& Howell also uses natural diamonds to polish precision 
parts for their new “zoom” camera mechanism. 


These manufacturers 

are using natural diamonds 
to advantage. 

You can, too. 


Industrial diamonds cut practically everything... especially your production costs 
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Kandu Tool Company, New Haven, Connecticut, 
grinds carbide gun drills, used to drill deep holes in 
steel, with natural diamond resinoid-bond wheel. 
In this operation, .015” of material is removed in a 
plunge cut. Only natural diamonds can withstand 
the impact of the interrupted cut. 


National Vulcanized Fiber Company, Wilmington, Delaware, 
cuts glass-reinforced plastic tubing with diamond cut-off 
wheel. Metal-bond diamond wheel withstands heavy abra- 
sion of glass reinforcement, and leaves a clean, smooth 
edge without causing delaminations. 


The four grinding and polishing jobs shown here span the fields of optics, 
metalworking and ceramics. But they have one important thing in common: 
in every case, natural diamonds are doing the job quickly—and economically. 


In diamonds, you find this unique combination of properties: 
excellent cutting ability linked with fantastic endurance. 


Result: your diamond tools last longer than any other tools you can use. 
Your people spend more time producing, less time changing tools. 


If you cut, sharpen or smooth in your business, you can probably use natural 
diamonds to advantage. Test them against the method you’re now using. 
You'll see how efficient—and economical—a diiamond can be, especially now. 


BEST GRIT FOR METAL-BOND WHEELS DEVELOPED BY THE 
DIAMOND RESEARCH LABORATORY IN JOHANNESBURG 


A new impact crushing method for natural diamonds is now producing the 
strongest and most durable diamond grit ever obtained for metal-bond wheels. 
Your tool and wheel manufacturer is ready to help you select 

the diamond tool that’s right for your job. 


4 Industrial Distributors (Sales), Ltd. 


World’s leading supplier of diamonds for industry 
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LETTER 


from the 


are ae PUBLISHER 
PROVED IN 


PERFO MANCE How New Is It? 





One of the most important sections of a good technical 
publication is its new product department. We consider 
it so vital that we have an editor who spends full time 
collecting, sifting and editing data on new products. 


WEAO Ww FEET 
¥ 





0° 200 300 400 


SSipessnenee os canoe It must be new... 
Performance chart is for Model 11025 You have a right to insist that your technical publication 
Fi report to you accurately on new products when they are 
a Sadan Punane ae new and only when they are new. Some publications run 
give you year after year of a paste pot operation. Any new product release they 
receive, they automatically print. This can result in many 


highly satisfactory service. 
GUSHER Pumps are built to old products being reported as new. It can also result 


last the life of the machine in your being given inaccurate information on product 
they service. characteristics and performance. This not only wastes 
your time but may mislead you. 
ae — You should be able to count on your technical publica- 
mersed type tion to report to you accurately on new products when 
Gusher Cool- they are new. This is why we have a new products editor. 
“ema Aogg His job is to make sure we print no new product in- 
where deep formation that is not new. He sifts and checks the facts 
AG rbd re for accuracy—often contacting the manufacturer for 
oa further clarification or more data. In spite of the large 
number of new product items we publish in a year, we 


Model 11024 CM Long ‘ : 
reject many as not new or as not of primary interest 


for pump installations 

requiring standard . 

NEMA foot mounted peg os 
motors to meet 


J.ILC. specifica- r ° 
tions. Available in Well organized eee 


Y% HP and larger. Your new product department should be well organized, 

easy to read. This is why we have separate sections on 

ee, am 4 new materials and new shop equipment and supplies. 

Units are You will note also that some items are larger than 

available in others; some are illustrated; some are not. We do all 

hes gag 50 this to help you get information quickly; to save you 

gallons. time; to make it easier for you to find what you want. 

: We propose to continue doing these things to make 

Write for Catalog American Machinist teibwentiie Manufacturing serve 

you in every department. Any technical publication 
that does not do this is not worth your time. 


MACHINERY CO. 
+ COOLANT PUMPS 

+ CIRCULATORS + AGITATORS 
* MOLTEN METAL PUMPS 


1819 Reading Road 
Cincinnati 2, Ohio 
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JONES & LAMSON’'S 
NEW PRECISION LINE precision pertormers 


: Tam ial-Mlale(-1ae- ple melee) 
of smaller machines price denen 


MODEL 6 PRECISION BORING MACHINE 


FEATURES: « choice of three automatic cycles 
push button operation 


varied chucking for rotating either 
tools or work 


applicable for multiple spindles 


SPECS: write for folder #6016 


Swing — 10” dia. max., Stroke — 7%” max. 
Bore — .090” dia. min., 3” dia. max. 





MODEL 410 PRECISION THREAD GRINDER 


FEATURES: « stark simplicity in set up and operation 
— push button control 


e pre-packed work and wheel spindles — 
lubricated for life 


e dual lead compensation (short & long) 


e all machine slides are on pre-loaded 
rollers for smooth accurate traverse 


ri #6015 
SPECS: write for folder 5 


Work Dia. — 4” max., Thread Length — 10” max. 
Wheel Speeds — 2700 RPM 





MODEL 6D PRECISION GUN DRILLING MACHINE 


FEATURES: « high penetration rates (12” per min. 
not unusual) 


automatic cycling — push button 
control 


spindle distributes 12-15 gals. of 
coolant per min. at 2,000 PSI 


infinitely variable and constant feed 
rate 


SPECS: write for folder #6014 


Spindle Speeds — 15,000 RPM, Max. Length of hole — 6”, 
Dia. of hole %” max., .074 min., Stroke — 734” max. 


JONES & LAMSON (5 pene 


Jones & Lamson Machine Company, 502 Clinton Street, Springfield, Vt., U. S. A. DIVISION 


cy, 
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MINUTE MAN® 


MAGNETIC BASES 


MINUTE MAN ® 
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HEXAGONAL BROACHES 





74 


KEYWAY BROACH KITS « 


“Dollar for Dollar 
The Wcnute Wan® 
Keyway Broach 
Kit is one of our 
Soundest 
lnvestments” 


=~ 


We cut keyways in one minute 
— often for less than a penny 
apiece. Wide range of sizes, 
too, from Ys” to 1” in any 
bore from \” to 3”. 


You, too, can banish costly 
machine tool setting up with 

tandard Minute Man Key- 
way Broach Kits. Stock 
broaches for square, round and 
hexagonal holes save time and 
money, too. Send the coupon 
for more facts. 


FROM STOCK 
| El Acaute WMan® 


(A) SQUARE BROACHES 
For finishing %" to 1” 


square holes in one 
Pass in cast or drilled 


bore. (32nd _ sizes, 
too) 


(B) HEXAGON BROACHES 
For finishing %” to 
¥%," hexagon holes in 
one pass in cast or 
drilled bore. 


(C) ROUND BROACHES 


For finishing %” to 1” 
round holes in one 
pass in drilled bore. 





(A) (B) (C) 


The duMont Corp., Greenfield, Mass. 
MAIL FREE BROACH CATALOG AND 
PRICE LIST A describing Square, Hexagon 
Broaches, Production Type Keyway Broaches 
and Keyway Broach Kits to 


Company 


Address 
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LETTERS 





to the Editors ssow sendsi,new vor: 36,e 


Training an Obligation 


Dear Sirs: 

May I take this opportunity to 
express my deep appreciation for 
the mention of my name in your 
October 2nd editorial (AM/MM 
—Oct 2 ’61, p79). 

Your views on apprentice train- 
ing as expressed in this editorial 
are very well taken and should 
make it crystal clear to the man- 
agement of the metalworking in- 
dustry that apprentice training is 
not a special right but an obliga- 
tion. 

J Kleinoder 

Treasurer 

Volkert Stampings, Inc 
Queens Village, LI, NY 


Pilot Pins 


Dear Sirs: 
Having carefully studied the ref- 
erence book sheet, “Pilot Pins for 
Progressive Dies,” (AM/MM— 
Oct 16 ’61, p141), I wish to com- 
ment on some basic disagreements 
regarding use and shape of pilot 
pins. 

The purpose of the pilot pin is 


SHOPMATES 


to achieve precise location of the 
strip in the various stations of 
the die, by correcting deviations 
or variations in feed as well as 
lateral displacement of the strip 
due to width tolerances and cam- 
ber. To minimize wear it is de- 
sirable to keep these corrections 
to a minimum. 

The nose of the pilot pin is bul- 
let-shaped (parabolic) not coni- 
cal, for this geometric shape 
assures smoother performance 
with less distortion of the punched 
hole, which often has to be used 
again in successive stations or is 
part of the workpiece. Due to the 
small corrections carried out, the 
parabola in pilots over %-in. di- 
ameter may be truncated to bring 
the pilot’s starting diameter to 
about one-half the size of its final 
diameter. 

The amount of correction pos- 
sible is related mainly to the di- 
ameter of the pilot hole, only in 
a very limited degree to stock 
thickness. On the other hand, the 
stock hardness has a distinct in- 
fluence on the possible action of 
the pilot. Soft stock, especially 
when thin, permits slight correc- 
tions only in order not to elongate 


N. Jarvis 








AND | HAVN’T 
SPOILED NOTHIN, 
YET SS 











I BEEN HEAT TREATIN' BY 
THE BOOK FOR TEN YEARS 


YEAH /Y WELL | WANTA’ SEE 
THE COLOR // IT'S GOTTA’ 
BE A SHADE BETWEEN A 
RED BANDANNA ANDO A 
RIPE TOMATO» 
A PLUM TomaTo/, 





N. JARVIS 
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A Sheffield sorter* sorts 2000 rings an hour 


2000 rings an hour Ya Sheffield sorter* sorts. 


lf a Sheffield sorter* sorts 2000 rings an hour 


Where are the 2000 rings the Sheffield sorter* sorts? 





*This Sheffield automatic gaging, classifying and seg- 
regating machine inspects up to 2,000 rings an hour 
for the Western Electric Company. It simultaneously 
measures inside diameter and flange thickness, clas- 
sifies rings into 15 sizes plus out of tolerance, and re- 
jects each size in its chute. Its speed and accuracy 
have resulted in appreciable manufacturing savings. 


One of them is in your telephone. S 
. 


The 


Pick it up and call SHEFFIELD 
sali SH EFFIE LD 


for further information on 
Corporation , Dayton 1, Ohio 





automatic gaging and assembly 
machines. CL 4-5377, Ext. 211, 212, 213. A subsidiary of the Bendix Corporation 


Gages, Measuring Instruments, Automatic Gaging & Assembly Systems « Machine Tools + Contract Mfg. 
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mreeeo mw Finis 


SOSSNER 
TAP & TOOL CORP. 
~. WV. 


tYnree OOK. 
#6-32 NC 
Tep DOeits ~% of Thread 
#36 (.1065) 77 
#35 (.110) 69? 
#33 q.'t3) 62 


SOSSNER 
#6-32 NC GHI1 


List #102 


You don’t need a decoding book 


or a magnifying glass... 
to KNOW what’s in this box! 


Tap size, GH limit, Flute style and 
Chamfer are all clearly displayed on a 
Color-Coded label. PLUS — a choice 

of Tap Drill sizes. 














a 
° 
a 
v 
z 
Taal 
pel 


Avoid confusion, cut down selection 
errors and save time. Write us for 
information about the unique features 
of SOSSNER Taps. 


industrial ‘Distrloutors TAP & TOOL CORPORATION 
27 Broadway, Lynbrook, L.I., N.Y. 


T. T. Sossner, President 
Sossner Tap and Tool Corp. 
27 Broadway, Lynbrook, L. I., New York 


Send, without obligation, further information on items checked .. . 


Sossner Triple “elektraLUBE” Taps 
Tempering Story (setf lubricated 


Special Trial Test Sheets 
Name_ 
Company 
Address 
City 


STT-20-M1 











or extrude the pilot hole, which 
results in incorrect positioning 
and interference with feed. 

It is general practice to set the 
feed mechanism so that the strip 
advances 0.002 to 0.005 in. more 
than the spacing of the stations, 
and so that the pilot pins push 
the strip back into correct loca- 
tion. This way, the pilot pins han- 
dle the comparatively lightweight, 
unreeled part of the strip only, 
and it never happens that the 
heavy roll of strip has to be 
turned. Furthermore, a trip lever 
opens the clamp roll or slide of 
the feed mechanism just at the 
moment of entry of the pilot pin, 
to make easy correction possible. 

There is considerable differ- 
ence of opinion on spring-loading 
pilots, as well as on the clearance 
of the pilot in the pilot hole and 
the pilot bushing in the die block. 
The advantage of putting a spring 
with preload of 15 to 20 lb behind 
the pilot is that, if a misfeed is 
incorrectable, the pilot will re- 
tract and save the die from dam- 
age. But it does not stop the 
press. Therefore a misfeed de- 
tector (a microswitch tripped by 
the retracting pilot) is advisable 
to shut off power to the press. 
Often a compromise is made, and 
only the pilots in delicate bending 
stations are spring loaded, the rest 
being rigid. 

Pilots in the final blanking 
punch have one distinct disad- 
vantage. They tend to pull the 
part out of the die, in which case 
pushoff pins have to be used. This 
problem can be completely avoid- 
ed by putting the pilots in the 
scrap strip. 

Oscar Loeffler 
Newark, NJ 


“Of course | had to change the print.” 
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CALENDAR 


Society of Automotive Engineers 
—Annual Meeting and Display, 
Jan 8-12, Cobo Hall and Con- 
vention Arena, Detroit, Mich 


Joint National Symposium on Re- 
liability and Quality Control, 
Jan 9-11, Statler Hilton Hotel 
Washington, DC. 


Society of Plastics Engineers— 
Annual Technical Conference, 
Jan 30-Feb 2, Penn-Sheraton 
Hotel, Pittsburgh, Pa. 


Material Handling Institute — 
Spring Meeting, Feb 6-8, Hil- 
ton Inn, Atlanta, Ga. 


American Society for Metals — 
Golden Gate Metals Confer- 
ence, Feb 15-17, Fairmont Ho- 
tel, San Francisco, Calif. 


Society of Automotive Engineers 
— National Automobile and 
Production Meeting, Mar 12-16, 
The Sheraton Cadillac, Detroit, 
Mich. 


Pressed Metal Institute—Spring 
Technical Meeting, Mar 14-16, 
Commodore Perry Hotel, To- 
ledo, Ohio. 


Society of Automotive Engineers 
—National Aeronautic Meeting 
and Display, Apr 3-6, Hotel 
Commodore, New York, NY. 


American Welding Society — 
Annual Convention and Exposi- 
tion, Apr 9-13. Technical Meet- 
ings, Sheraton Cleveland Ho- 
tel; Welding Show, Cleveland 
Public Auditorium, Apr 10-12, 
Cleveland, Ohio. 


American Foundrymen’s Society 
—Castings Congress and Expo- 
sition, May 7-11, Cobo Hall, De- 
troit, Mich. 


American Institute of Industrial 
Engineers — National Confer- 
ence, May 17-19, Ambassador 
Hotel, Atlantic City, NJ. 


Society of Automotive Engineers 
—Summer Meeting, June 10-15 
Chalfonte-Haddon Hall, Atlan- 
tic City, NJ. 


American Society for Testing Ma- 
terials — Annual Meeting and 
Exhibit, June 24-29, Statler 
Hilton Hotel, New York, NY. 
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TOOL LIFE 

IN INCHES MATERIAL—VASCO JET 1000 

150 END MILL—¥4" DIA.—4 FLUTE 
RPM—1000,—130 SFM 

140 CHIP LOAD/TOOTH—.0019" 

130 HARDNESS—RC24 

120 } TOOL LIFE—DESTRUCTION 

. WIDTH OF CUT—1.000" 
110 DEPTH OF CUT—.100" 
100 


90 
80 
70 
60 
50 
40 
30 
20 























MILLING TEST SET-UP 
SHOWING VASCO JET 1000 
WORKPIECE 


B&S ‘Thriftmill’ wins 
tooling torture test at 
North American Aviation! 


Thriftmill cuts Vasco Jet 1000 
Steel. ..142 inches at 130 
Surface feet/minute. 


It is interesting to note that the best tool 
life of 142” at 130 SFM produced com- 
plete break down destruction of cutter, 
but in later tests, on the same hardness 
of material, 2016” of tool life with only a 
.010” wear land was acquired at a more 
normal speed of 43 SFM. 


This (Thriftmill) cutter is unique from 
others in this series of tests for the 
reasons that it is cheaper to purchase 
than standard cutters and its geometry 


8 CHANNEL RECORDER, is quite different. 
DYNAMOMETER AND MILL. 


Of course, this is what B&S has been saying all along— 
THRIFTMILLS ARE DIFFERENT! 





Cutting Tool Division 


I fae) 44) & Sharpe Brown & Sharpe Mfg. Co. 


Providence 1, Rhode Island 
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98%"“UP-TIME” 


WITH HUGHES NUMERICAL CONTROLS 


Hughes Numerical Controls can help keep your up- 
time extremely high. In fact, customers report 
down-time of as little as 2% of productive time after 
thousands of hours in operation. (Ask any com- 
pany that uses Hughes Numerical Controls. *) The 
reason: HUGHES RELIABILITY. Hughes’ electronic 
engineering know-how combines transistorized 
circuitry, modular construction and photo-electric 
tape readers to achieve true RELIABILITY. This 
neans lower operating costs, greater productivity 


and higher profits to you. If you can’t afford 
down-time, get the facts. Find out more about 
RELIABLE Hughes Numerical Controls. Write, wire 
teletype (INGL 4117) or call direct: Hughes Indus- 
trial Control Systems, Dept. No. 92-21, P.O. 
Box 90904, Los An- mobeotie pte penny tty ssneneneste 
geles 9, California. 


| 
*List of companies in your | HUGHES 
area using Hughes Nu- | 

merical Controls supplied 
on request. 


HUGHES AIRCRAFT COMPANY 


INDUSTRIAL SYSTEMS DIVISION 


= WWPVSIODY) ¢ 
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@ sPoT NEw s... 


About 2000 people will be hired by Chrysler for work on the Saturn booster 
program at the Michoud (La) plant of NASA. The prime contract, which runs to 
about $200 million, is for construction of 20 S-1 booster stages. The booster 
will be used to send the Apollo three-man space vehicle, the contract for which 
was just awarded to North American Aviation (total: about $400 million), into 
orbit around the earth. 


Soviets appear to have developed a process for making artificial diamonds. 
According to Tass news agency, the process involves “pressures of several tens 
of thousands of atmospheres and a temperature of several thousand degrees.”’ 
The stones are said to be so hard that they scratch the hardest natural diamond. 
Soviets are using them in cutting tools. 


An apprenticeship and training program has been set up by joint action 
of more than 40 Dallas metalworking firms. A recent study showed about 800 
additional skilled metalworkers will be needed there in the next five years. 
The 4-year program has been endorsed by the Bureau of Apprenticeship and 
Training of the Dept of Labor. Other training will be available for employees. 
Each apprentice will have to sign an agreement to stay with the company 
until the apprenticeship program is completed. 


Tabata (Japan) flame-hardening plant, reportedly the largest in the world, 
is now in full operation. It is the first of five flame-hardening plants to be 


designed (and supervised) for Japanese industry by the Detroit Flame Harden- 
ing Co. It will specialize in items for the steel industry, but is equipped for 
hardening machine tool and automotive industry parts as well. 


The American Metal Stamping Association feels that by changing its name 
from Pressed Metal Institute it leaves little doubt as to what the association 
is and who its members are. The timing of the change was good, in that the 
association will launch an extensive membership campaign early in 1962 and 
will publish a complete stamping guide at that time. 


Metalworking firms interested in business opportunities in Australia will be 
interested in a new catalog that lists 25 Australian firms actively seeking US 
business partners on either a joint-venture or licensing basis. Write to New 
South Wales Govt Office, Suite 1308, 680 Fifth Ave, New York 19, NY. 


Pratt & Whitney Co has received orders for more than 50 Tape-O-Matic 
numerically controlled drilling machines (AM/MM—Oct 30 ’61, p139). First 
deliveries of the $8595 machine are scheduled for January. Company is adding 
special distributors to sell it, and is planning a “road show” to promote it. 


There’s been a big gain in overseas activities by US machine tool builders 
and cutting tool and abrasive manufacturers. 69 builders and 11 tool and 
abrasive manufacturers now have arrangements involving production of their 
products outside the US. In all there are some 195 separate arrangements. 
For a detailed list write to Editor, AMERICAN MACHINIST/METALWORKING 
MANUFACTURING, 330 West 42nd St, New York 36, NY. 


Navan Products Inc (El Segundo, Cal) will broaden its machine tool line 
in early 1962 when it markets a milling machine attachment permitting 
precision duplication of irregular shaped parts up to 4 in. square (priced under 
$500); a precision 24-in. radial drillpress of lightweight design (about $1400); 
and a $2000 traversing saw, the prototype of which is maintaining a cutting 
tolerance of 0.005 in. per 26 inches of cut in %4-in.-thick hardened aluminum. 
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FOR EXAMPLE: The Schrader Lub-air-ator filters, regu- 
lates, and lubricates air to protect controls, instruments or 
air tools. Schrader quality is evident in its precision-made, 
rust-proof parts, in the accuracy and simplicity of its per- 
formance. You can use each of the three units alone, in pairs, 
or as shown. Size for size, the regulator has higher capacity, 
faster response, and less drop in pressure as loads are in- 
creased, than any other available today. Available with a 
new special filter and lubricator bowl of polycarbonate resin 
plastic—won’t shatter or crack. 


Se es 


FULL LINE OF QUALITY AIR CIRCUIT COMPONENTS + OFF-THE-SHELF SERVICE AND INFORMATION FROM YOUR 





... you can see 
the difference 





in any Schrader 
Air Product 


ANOTHER EXAMPLE: Schrader Quick Exhaust Valves can 
make single- or double-acting cylinder pistons operate at 
maximum speed. Mounted at ports, they allow any back 
pressure, that tends to hinder piston motion, to exhaust 
instantly to the atmosphere. Schrader constructs them sim- 
ply, precisely, and engineers them to take pounding, vibra- 
tion, and shock. The flexible diaphragm, the only moving 
part, is even available in teflon for applications where ex- 
cessive heat is encountered. Assembles and disassembles in 


at 
y @ = 
on 


seconds. 


NEARBY DISTRIBUTOR + STAFFED WITH AIR CIRCUIT EXPERTS * CONSULT YELLOW PAGES OR WRITE FOR HIS ADDRESS 


o divisionof BCOVILL 
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A. SCHRADER’S SON 
Division of Scovil Manufacturing Co., Inc, 
460 Vanderbilt Ave., Brooklyn 38, N. Y. 


QUALITY AIR CONTROL PRODUCTS 
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WASHINGTON ... 


Defense procurement outlook .. . 
As the Kennedy administration puts finishing 
touches on the defense budget for fiscal 1963, 
starting next July 1, the outlook is for a sharp 
increase in procurement, and research and de- 
velopment spending. 


In terms of appropriations—practically all of 
which will be translated into new orders during 
the year—best estimates are that the procure- 
ment request will total some $2 billion more 
than the $16.9 billion voted this year by Con- 
gress, and that the R&D request will amount to 
at least $500 million more than the current 
$5.2 billion appropriation. In all, the total de- 
fense appropriation request is likely to amount 
to between $50 billion and $53 billion (at least 
$2 billion over this year’s budget). Odds are 
that Congress will approve, may even vote, addi- 
tional funds as it did this year. 


Planes down, missiles up... 

The aircraft budget will be heavily trimmed 
from this year’s $5.9-billion appropriation. Air 
Force procurement of combat-type planes will 
be reduced the most. But the Air Force will step 
up orders for Lockheed’s C-130 transport and 
accelerate development of the company’s C-141. 
The Air Force will also buy a large quantity of 
Douglas A4D fighter-bomber aircraft, which up 
to now have been produced solely for the Navy. 


New orders for missiles will be increased over 
this year’s $4.2-billion rate. Greater output of 
Minuteman ICBMs and the Navy’s Polaris will 
more than offset a slowdown in Atlas and Titan 
contracting. Spending for the Air Force’s Sky- 
bolt air-launched missile will also be boosted, 
and funds will be set aside for the first time for 
Air Force development of a medium-ranged, 
solid-fueled missile to be deployed by NATO. 


Shipbuilding contracts will probably remain 
close to this year’s $2.9-billion level. Procure- 
ment of ordnance equipment, vehicles, and other 
Army combat equipment will be jacked up. 
Initial production of the Army’s “Goer” vehicle, 
a fuel carrier with off-the-road and amphibious 
capabilities, will be authorized. LeTourneau- 
Westinghouse and Caterpillar have been major 
R&D contractors on the project and are the like- 
liest candidates for new production orders. 


In terms of expenditures—which reflect the rate 
of deliveries of equipment—the procurement 
budget will rise considerably over this vear’s 
$16.1-billion rate of outlays. The increase will 


exceed the $1.4-billion rise in procurement ex- 
penditures this year over fiscal 1961, which 
ended last June 30. Overall, defense expendi- 
tures are expected to add up to close to $50 
billion—the largest peacetime budget in US 
history. The current rate of annual outlays is 
$46.8 billion. 


GAO upholds award to Baldwin... 
A $17.8 million contract to Baldwin-Lima-Ham- 
ilton Corp to supply 15 big hydro turbines for 
the John Day Dam on the Columbia River has 
been upheld by the General Accounting Office. 
In rejecting Allis-Chalmer’s challenge of the 
award, GAO also upheld a seven-year-old exec- 
utive order which allows 49% of a product to 
be made up of foreign components and still 
qualify as a domestic product under the “Buy 
American” Act. The Act allows domestic bids a 
6% price advantage over foreign bids. 

GAO also upheld Baldwin-Lima-Hamilton’s es- 
timate that no more than 42% of the turbine 
work would be done abroad, a fact Allis-Chal- 
mers haa contested. 


The Agency did agree, however, that in the 
future a bidder should be required to submit 
detailed lists of all components to be produced 
abroad. GAO also pointed out that since B-L-H’s 
bid was 14% under Allis-Chalmers’, there was 
a0 legal basis for upsetting the award even if 
B-L-H had produced more than 50% of the 
turbines abroad. 


NLRB challenges union tactics .. . 
The government is forcing a legal test of a 
union’s right to set production limits for its 
members—and to penalize them for exceeding 
those limits. The challenge comes from the 
National Labor Relations Board’s general coun- 
sel, Stuart Rothman, who says this tactic may 
violate Taft-Hartley Act rules. 


According to Rothman, it’s possible the device 
constitutes an illegal slowdown against an em- 
ployer. 


Rothman acted in a case involving United Auto 
Workers Local 283, which represents employes 
of Wisconsin Motor Corp in West Allis, Wis. 
Local officials fined six members who work on 
a piece rate basis at the company for exceeding 
the production limits set by the union. Rothman 
said the UAW local’s action had the effect of 
forcing production standards that it could not 
gain by collective bargaining. 
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YOU CANE 
.. BEAT A.. UAH 4). . 


to cut costs when cutting metal! 








Before you buy, investigate the many out- 
standing features and advantages offered 
by modern Bullard Machine Tools. 


‘ um 4 
— ep Type fy: a ad Day-in and day-out— they are proving their 
12 spindles. — : oe | ability to produce more in less time— 
thereby reducing the cost per piece. 


For the complete cost-saving story, call 
your Bullard Sales Office or write 


THE BULLARD COMPANY 
BRIDGEPORT 9, CONNECTICUT 


Es DYNATROL V. T. L. 
ap 26” to 86” in 10” incre- 
MULT-AU-MATIC, Type L ments. Discrete positioning 
10” with 6, 8, 12, or 16 spindles, or contouring numerical 
14” and 18” with 6 or 8 control system can be 
spindles. applied. 


DYNAMILL H. B. M. 


In 3°’, 4’, and 5” spindle size. 
Many combinations of bed 
length, table size and 

vertical travel. 


MAN-AU-TROL V. T. L. and 
VERTICAL BORING & TURNING MILL 


For fully automatic operation, can be 
applied to any or all heads of Dynatrol 
' at time of ordering or at 
later date. 


DYNATROL VERTICAL 
BORING & TURNING MILL « 


108’, 124’, and 144” table sizes. 
Discrete positioning or contouring 
numerical control system can be 
applied. 
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Ace SOILD... 


Auto sales spark optimism .. . 

Some of the recently dour faces around Detroit 
—leftovers from a grim spring and humdrum 
summer—are creasing into grins because of 
late reports of climbing auto sales, high produc- 
tion levels, and a great outlook for the rest of 
the model year. There are a few who allow 
that total output in calendar-year ’61 will be 
over the levels established in ’59 and ’60. In any 
case, first signs of public reaction to the new 
models are good. 


Production wropped a bit toward the end of 
November, but the reason was the Thanksgiv- 
ing holiday, not any lack of new orders. In spite 
of the holiday, Rambler, Lancer, and Fairlane 
were doing well in the production departments; 
Chevy II was still climbing; Meteor production 
was trending sharply up; and the Buick Spe- 
cial, at around 3300 assemblies per week, was 
ahead of the Pontiac Tempest (at 2500 per 
week) and the Olds F-85 (at 1700 per week). 


Truck production is high and continuing; truck 
builders expect to do well in ’62, and might 
even set a new record. Their biggest year, as 
with passenger cars, was in 1955. Total for 
trucks and buses to the end of November was 
just over a million vehicles and, at present 
assembly rates, 1961’s total will beat 1960’s. 


Aluminum keeps climbing. . . 

Reynolds Metals just recently marked the one- 
millionth passenger-car engine made in alumi- 
num in the US—during the week of November 
26. Reynolds’ pride is pardonable; it supplied 
about two-thirds of the aluminum that’s gone 
into engine blocks. Aluminum engines were 
just over 10% of the total produced in 1961. 


The light metal is going into many more appli- 
cations in the ’62 models than ever before; 
aside from engines, it’s the favorite material 
for transmission housings. The current Ply- 
mouth uses some 70 Ib of aluminum in steering- 
gear housings, alternator housings, and pistons 
for cylinders, brake cylinders, clutch, and au- 
tomatic transmission. Two parts are now made 
of the other light metal—magnesium. These 
are the rotor and stator of the new Chrysler 
heater blower. 


Bonding makes inroads... 

Plastic-resin bonding agents, aside from the 
well-known application where they hold brake 
linings to brake shoes, are still largely experi- 
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mental, though they show some promise for 
the future. One fairly recent application for 
plastic resins is in binding stamped X-members 
to the undersides of front hoods and rear decks, 
after assembly by crimping the edges of the 
panels. The plastic is applied at Chrysler’s 
Twinsburg, Ohio, stamping plant, on the press 
line, and has some strength at that point. Final 
cure, however, occurs in the heat of the paint 
booth—at no extra cost. 


Some minor decorative parts have been bonded 
—such as an aluminum insert bonded to a 
chrome molding strip in regular Chevrolet pro- 
duction. Ford has reportedly built up a car 
body completely with bonding only—no welds. 
GM Truck & Coach is rumored to have done 
the same with a truck body, but these are both 
experimental jobs and it will undoubtedly be 
several years before there are many applica- 
tions where plastic bonding actually replaces 
welding on the production line. 


Bits and pieces... . 

Plymouth garnered two recent styling awards; 
one from the Society of Illustrators was for the 
Valiant Signet (bucket-seat hardtop) design; 
the other, from the National Society of Interior 
Designers, was for Plymouth interiors. Among 
factors mentioned by NSID were longer-wear- 
ing materials, better carpet fit, tougher plastic 
trim, and more easily cleaned linings. Happily, 
the whole industry is headed in the same gen- 
eral direction, and sleazy interiors (even on 
stripped models) are a thing of the past. 


Automobile Manufacturers Assn reports that 
43% of the “distress” road calls recently re- 
ported were involved with electrical troubles. 
These break down to 24% battery, 14% igni- 
tion, and 5% lamps. One answer, says Dodge, 
involves printed-circuit wiring, quick-discon- 
nect terminals through the firewall, and central 
fuse location—which is also an industry trend. 


Cardboard is still a good material in cars, and 
the amount applied is amazing—in heater ducts, 
glove compartments, trunk linings, door panels, 
and rear inside decks. 


Rumor: Corvair, now selling around 50% in 
Monza models, may drop all other models and 
even add more luxury to classify it more com- 
pletely as a sports car. This would leave the 
Chevy II, which is in the same price range 
(within $20), as the basic low-priced transpor- 
tation unit. 
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SPIRAL BEVEL GEARS 
HYPOID BEVEL GEARS 
STRAIGHT BEVEL GEARS 
SPUR GEARS 

HELICAL GEARS 
FLYWHEEL RING GEARS 
SPLINE SHAFTS 

GEAR ASSEMBLIES 


and remember all DOUBLE DIAMOND GEARS 


are built to procuce low installed cost...to serve eco- 
nomically and dependably on the job for which you buy 


them...and to do credit to your product and reputation. 


AUTOMOTIVE GEAR DIVISION 
MANUFACTURING COMPAN ¥ 
RICHMOND, INDIANA 


GEARS FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
GEAR-MAKERS TO LEADING MANUFACTURERS 
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AT RCRAE TI 
and MISSILES... 


High-temperature honeycomb . . . 
Temperature range for honeycomb used in 
supersonic aircraft, missiles, rockets, and re- 
entry vehicles can be nearly doubled by using 
A 286 and Rene 41 alloys, according to tests at 
Rohr Aircraft, Chula Vista, California. 


The materials presently used in honeycomb 
—PH 15-7 Mo and 17-7 PH—are capable of 
withstanding temperatures to 900 F. 


But A 286 will go to 1400 F, Rene 41 to 1800 F. 
Several A 286 and Rene 41 honeycomb test 
panels have been manufactured using brazing 
alloys compatible with the heat-treating process 
and the metallurgical properties of the ma- 
terials. 


The brazing alloys are the critical part of the 
process. They must be able to braze the 0.001 
to 0.002-in.-thick core material to the 0.006 to 
0.080-in.-thick skin panels. Test programs with 
the high-temperature materials have exceeded 
expectations. 


Other research programs at Rohr include the 
brazing of titanium alloys Ti-6Al1-4V and Ti- 
13V-11Cr-3Al. This may result in honeycomb 
panels with strengths of up to 200,000 psi (at 
room temperature) but weighing only 60% of 
present stainless panels. 


Cutting inventory surpluses .. . 

Defense inventories now include about $13 
billion in surplus equipment, just about half 
of it spare aircraft parts, reported Secretary of 
Defense McNamara in announcing the award- 
ing of a $600,000 contract to the Logistics 
Management Institute, a non-profit corporation 
recently formed by the Defense Department. 


LMI will study this problem, then make recom- 
mendations on methods of adjusting these in- 
ventories. 


It will also study several other problems relat- 
ing to defense procurement: 


e Simplification of designs, standards, and spe- 
cifications. About half of the 23,000 specs and 
standards that relate to current contracts are 
obsolete, according to McNamara. 


e Ways of introducing more competition into 
procurement processes. About 60% of defense 
contracts are now awarded to single source 
producers. 


e Ways of increasing incentives for high per- 
formance. Cost-reimbursement-type contracts 
amounted to 42.1% of the total dollar value of 
Defense Department contracts in fiscal 1961, 
compared with 17.9% in fiscal 1952. 


APT management changes hands... 
Armour Research Foundation of Illinois In- 
stitute of Technology has been appointed direc- 
tor of the Automatic Programmed Too] program 
(APT) by Aerospace Industries Association. 
This was announced by Dr Haldon A Leedy, 
director of Armour Research Foundation. 


This means the Armour Research, not AIA, will 
have full responsibility for promoting the APT 
program—including lining up sponsors and 
training personnel in using the APT system. AIA 
is scheduled to step down December 15. 


Patent policy hearings. . . 

House space subcommittee hearings an NASA’s 
patent policy have been postponed until some- 
time next year. It has been reported that the 
President favors a sweeping new patent policy 
that will be proposed as law in January. 


It is the so-called “equity” plan. If the govern- 
ment provides all the R&D funds for a project, 
it should enjoy all the royalties on all inventions 
patented; if the financing is on a 50-50 basis, 
royalties should be similarly split. 


Defense Department, meanwhile, has circulated 
to aerospace companies a number of proposed 
patent revisions that would, reportedly, make 
further inroads into industry’s current rights. 


Mach 3 airliner on the way... 

A nine-year, multi-million dollar cooperative 
effort by government and industry to develop a 
Mach 3 commercial airliner is getting underway. 


The Air Force, acting as contract agent for the 
Federal Aviation Agency, has already received 
industry proposals for $11 million worth of re- 
search projects. 


One or two years of R&D work is expected to 
lead to production of a working design by the 
end of 1963 or 1964. Completion of the design 
phase would lead to a prototype by 1966 and 
an operational model by 1970. 


The US is going ahead despite a recently an- 
nounced British-French effort to build a Mach 
2.2 plane and have it in operation by 1968. 
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Gilbert horizontals make the most of tape 


Increased output per man and machine, im- 
proved and uniform accuracy, reduced tool and 
fixture storage, reduced parts inventory, short- 
ened lead time, fewer inspections—all make a 
tape-controlled horizontal pay for itself fast, if 
the horizontal is built to work with tape. 

To get increased output, your horizontal must 
be basically designed (as a Cincinnati Gilbert 


is) to take increased operation. To get improved, 
uniform accuracy, your horizontal must be built 
(as a Cincinnati Gilbert is) to eliminate un- 
even wear of ways, guides, and screws. 

Tape can be “tacked onto” any horizontal 
boring mill; but it will pay off best when it is 
teamed with a Cincinnati Gilbert, designed to 
make the most of tape. 


New 4” and 5” series are built for tape 


Both the new 4” and 5” series, table and floor 
type, are designed—from foundation up—to 
match the potential of tape. Exclusive LIFE- 
LIGN construction of ways and guides elimi- 
nates cocking of all moving units. No matter 
how hard you run a Gilbert under tape, you 
can be sure that every unit moves straight and 
smooth as the tape commands. 

Spindle diameters are 314”, 4”, or 5”. Vertical 


CIRCLE 331 READER SERVICE CARD 
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and horizontal travel of units can be varied. 
Multiple work stations increase production. 

You can get any degree of numerical con- 
trol you need, from simple dial-in operation to 
three-axis control of the machine and automatic 
table indexing. 

Write for new literature. The Cincinnati 
Gilbert Machine Tool Co., 3366 Beekman Street, 
Cincinnati 23, Ohio. 


Cincinnati 


GILBERT 


December 11, 


1961 





MACHINE TOOLS... 


Chevrolet has new engine... 
Chevrolet is reported to have in the works a 
tooling program for redesign of its standard 
big-car, six-cylinder engine at Flint. The new 
engine may have a lightweight, thin-wall, cast- 
iron block, like the Chevrolet II engine. 


There is talk about Ford tooling activity, but it 
is little more than that. For the fact is that, as 
yet, no tooling programs worth their salt for 
1963 models have come into the open. 


Builders are not sure whether this means that 
the picking is going to be lean or auto makers 
are willing to wait until the last minute to place 
their requirements. Machine tool people recall 
that both Buick and Pontiac put through rush 
tooling programs earlier this year that were 
completed in a short time on a crash basis. They 
are hoping that there will be no repetition. 
Neither the Buick nor the Pontiac programs 
could have been completed as fast as they were 
except that much of the work was rebuilding. 


Special machines bought here .. . 
The Holden program for Australia has all been 
allotted. Most of the general-purpose machines 
were bought in Britain and most of the special- 
purpose units in this country, at a total outlay 
of around $20 million. 


The current Vauxhall program (General Motors 
British subsidiary) is well along. The purchase 
of U S transfer and other special machines has 
been completed. In the next few weeks it is 
believed that the final batch of general-purpose 
European machines will be ordered. Total 
program is said to run to about $15 million, with 
deliveries scheduled in the summer and fall of 
1962. 


Replacement is main market... 

Machine tool orders in 1962 will come from ex- 
pansion of facilities for new products, from 
tooling for new defense weapons, and for pro- 
duction of missiles and other exotic defense 
materials, Swan E Bergstrom, president Cin- 
cinnati Milling Machine Co, said recently. But 
the principal new business potential is the re- 
placement market. Improvement in machine 
tool orders, he believes, will depend largely on 
the adequacy of depreciation tax reform. 


The Mill’s backlog is almost $62 million, which 
is considerably higher than it has been. Current 
shipments are at an annual level of $125 million. 


In 1962 The Mill’s capital expenditures will be 
between $3.5 and $4.5 million, of which $1 to $2 
million will be spent for new cost-reducing 
machine tools in its U S and overseas plants, 
according to Lawrence H Cousineau, vice presi- 
dent and treasurer. During the past four years 
The Mill has made capital expenditures of $17 
million. 


Operates 11 laboratories... 

Frederick V Geier, chairman of The Mill, has 
revealed that the company operates 11 research 
laboratories with a combined staff of 205 
physicists, engineers, mathematicians, metal- 
lurgists, chemists, ceramists, scientists and tech- 
nicians. Carrying the knowledge from _ the 
laboratories into new products are 10 general 
or divisional engineering departments. One out 
of every 11 on The Mill’s payroll, or 852 em- 
ployees, are engaged in research, development 
and engineering. Not included are shop work- 
ers making prototypes, and experimental de- 
vices and parts. 


New “machine tool” definition .. . 
The definition of what constitutes a “machine 
tool” is about to be changed by official action of 
the National Machine Tool Builders’ Assn. 


The new definition, which is likely to be adopted 
at a meeting of NMTBA directors on December 
14, will be broad enough to include the newer 
processes such as spark erosion, chemical mill- 
ing, ultrasonics and presumably explosive form- 
ing. 


It also will cover assembly machines that em- 
body fabricating as well as assembly operations. 
One machine tool builder remarked recently 
that if the long-standing definition of machine 
tool is to be retained, at least 90% of his cur- 
rent business could not be so classified (most 
of it consists of producing assembly machines). 


The redefinition of machine tools will necessitate 
a change in NMTBA’s constitution and bylaws. 
At NMTBA’s annual meeting at Miami Beach, 
the directors considered the types of machines 
that should be included in the revised definition. 


One far-reaching effect of the change will be an 
enlargement of types of equipment classified 
as machine tools in future tariff negotiations. 


OF 
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e-- take the 
BESLY 3G ROUTE 


What makes the Besly Route so effective? 
Simply this: it’s the whole route. Besly deals with 
ail of your disc grinding needs, a// of your grinding 
problems. Every Besly Grinding specialist—your 
Besly “—knows abrasives, grinders arid grinding 
applications. Here's how he makes them all work 
best for you: 


ft! Abrasives are explored on the job. Performance 

is studied. Efficiency, quality, cutting action are 
watched closely. Result: Abrasive recommen- 
dations that are right, because they are de- 
signed for the job. 

G2 Your Besly grinding specialist—your G?— 
works with you. Uses his broad special knowl- 
edge of the grinding art to make your grinding 
processes more profitable and more productive. 


G3 Besly disc grinders are examined in the light of 
your requirements. The machine that makes 
your grinding job better, faster, the one that 
returns more for every tool dollar gets the nod. 


REQUEST THIS BOOKLET! Tells how you can 
achieve greater grinding economy 
every time. Write direct today! 


® 


BESLY-WELLES CORPORATION 
120 Dearborn Avenue + South Beloit, Illinois 


Grinders and Abrasives ° Taps ° X-Press® Taps 
Drills * Reamers * EndMilis * ToolBits *° Gages 
Carbide Tipped Tools * Bianks °* inserts * Holders 
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ASK YOUR BESLY G? FOR AN ABRASIVES PERFORM- 
ANCE TEST—1—Tell him the material to be ground. 2—Tell him 
the amount of stock that must be removed. 3—Tell him the finish 
required. 4—Tell him the area in contact with the abrasive. 5—Tell 
him the spindle speed. He'll do the rest. 
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MATERIALS... 


Broader steel horizons. . . 

“If you can’t beat foreign steel producers, join 
‘em,”’ was the advice given US producers at- 
tending the American Iron and Steel Institute’s 
annual meeting last spring. Several steel pro- 
ducers seem to be taking the advice. Take Jes- 
sop Steel Company in Washington, Pennsyl- 
vania. This specialty steel maker says it is de- 
veloping a “tentative program” for a joint ven- 
ture to construct an alloy-steel plant in India. 


Partner in this venture would be Vummidiars 
Private, Ltd of Madras, India. Total outlay: $5 
million. In addition to equity participation, Jes- 
sop would supply engineering and technical 
know-how for plant operation. Its potential 
Indian partner makes and distributes stainless- 
steel equipment. With an annual capacity of 
7000 to 10,000 tons of finished alloy, initial pro- 
duction would consist of ingots, forgings, flats, 
and bars. 


Indian government estimates show a need for 
300,000 tons of tool and alloy steels annually. 
To satisfy this requirement, a few private firms 
have been licensed to build specialty steel 
plants, Jessop said. The Madras state govern- 
ment also is willing to contribute equity capital. 
Only a small part, of the total need can be met 
by the Indian government’s new Durgapur alloy 
steel facility. US dollars, which might be used 
to buy alloy steel in the US, are more urgently 
needed for food and other critical commodities. 
The only practical source of this much-needed 
steel is for India to develop its own facilities. 
If the know-how of US producers such as Jes- 
sop is not offered, it will come from the USSR 
or the Common Market countries. 


Opportunity in Europe... 

Allegheny Ludlum International SA, of Geneva, 
Switzerland is a new subsidiary of the Pitts- 
burgh company. This subsidiary is half owner 
of a new steel company named ‘“Allegheny- 
Longdoz” which is building a stainless steel 
plant at Genk in Belgium, near Liege. The 
versatile new mill can be operated as a two- 
high or four-high rolling mill or as a cluster- 
type mill, like the Sendzimer, to roll very thin 
material. 


Starting in about December 1962, this mill will 
convert material shipped from US plants. Com- 
mon Market demand for stainless is expected 
to be substantial. Today, per capita use of stain- 
less in the US is about three times that of 


Europe. The accelerating standard of living in 
Europe and increased industrial activity in the 
Common Market are two reasons for a larger 
stainless market. 

Participation of US producers in foreign steel 
production can have far-reaching significance. 
One of the advantages which warrant paying 
a higher price for US products is the superior 
quality of our specialty steels. Similarly, the 
cost of materials in foreign products is a sub- 
stantially larger portion of the total cost (ma- 
terials plus labor) than it is in US-made prod- 
ucts. Higher material costs somewhat offset 
lower labor costs. 

What will be the long-term effect of applying 
US know-how to improving the quality and 
reducing the cost of foreign-produced steel? 
In the underdeveloped countries we sell know- 
how, and we gain respect, in markets that 
cannot afford to buy our steel. The more com- 
petitive countries provide a more complex 
problem. 

Availability of US-quality steel overseas also 
may encourage more US equipment builders to 
set up foreign operations or arrangements. 
Machine-tool builders, for example, who might 
hesitate to use foreign specialty steels in equip- 
ment produced at overseas plants could be as- 
sured of suitable quality levels. 


Rush to strip mills... 

Metalworking plants in the Cleveland area 
will by 1963, have the “fastest hot strip mill 
in the world” as a neighbor, according to Avery 
C Adams, chairman of the Pittsburgh-based 
Jones & Laughlin Steel Corp. Construction of 
this $60 million project at the company’s Cleve- 
land Works will start early in 1962. Six finish- 
ing stands of the 80-inch hot-strip mill will 
turn out coils of sheet steel at speeds up to 
3750 feet per minute. Output will go largely to 
the auto and appliance industries. 

At River Rouge, Michigan, Great Lakes Steel 
Corp ran the first slab of steel through its new 
hot-strip mill on September 1. Dubbed “The 
Mill of the Future,” it is said to be the first 
rolling mill which incorporates an electronic 
computer as an integral part. Called by Great 
Lakes Steel “the nation’s fastest most power- 
ful hot-strip rolling mill,” it is part of National 
Steel Corp’s $300 million modernization pro- 
gram. It, too, will serve the auto and appliance 
industry, as well as supply strip for pre-engi- 
neered buildings. 
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Remove Gates—Rough machine 0.D., Head 
and skirt. Gage and qualify by weight. 
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Machine center, manufacturing holes, 
lubrication holes and weight pads. 





Finish turn ring grooves and dome 


from | —rough turn skirt. 
rough . 
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pis ton Rough and finish bore wrist pin 


hole—elliptically turn skirt. 
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Machine piston to weight and i 
— remove center boss. “ 





AMERICAS FINEST AND MOST PRODUCTIVE PISTON MACHINES 
ARE BUILT BY 


La Salle machine the, ine, 


21535 Hoover Road . Warren, Michigan 
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WAALI’S AHEAD... 
in Metalworking 


Production equals peacetime peak levels... 


The long awaited and frequently predicted 
fourth quarter 1961 metalworking upturn is 
here. And it looks as though it is here to stay 
for several months to come. 

At the moment, metalworking production is par- 
alleling the all-peacetime high level set in July, 
1959 (108 on the AM/MM Index). Unfortunately, 
production started a downward slide in August 
of that year that lasted for many months. 

But all signs point to a real difference this time. 
For one thing, the business upturn has been a 
slow, steady one that embraces practically every 
segment of metalworking. 

For another, we are many months farther away 
from a recession that was much more drastic 
than it was credited with being at the time. 


Automobiles and appliances, the two top con- 
sumer industries, are leading the upsurge, and 
an increase in defense orders is helping it along. 
One especially good sign: Steel mill backlogs 
are building up fast, even though there is as 
yet little evidence of inventory accumulation 
on the part of customers. 

November and December have been good months 
for the steel industry, and January gives promise 
of being even better. 

Demand is expected to increase for flat rolled, 
galvanized and small diameter bars. And while 
these are not yet in short supply, they could be 
in first half 1962. 

Auto parts producers expect that 1961 will wind 
up about 10% ahead of 1960 because of a late-in- 
the-year upturn. 


/ 31957 #100 


Fastener manufacturers say that orders have 
shown a steady rise since the beginning of the 
year. As a result volume may be 10% ahead of 
1960’s. 

Makers of screw machine products, after a not- 
so-good first nine months, now expect that the 
fourth quarter will pull up the year’s average. 
Tool and die shops, especially those dependent 
upon the automotive industry, report-a ‘“‘signi- 
ficant improvement” in orders. As a result, shops 
are increasing their workforces by about 25%. 
Current employment levels are around 67% of 
full-time workforce, compared with about 47% 
in midsummer. 

Gear manufacturers anticipate a “fair” year 
when the 1961 totals are in. But even so, they’re 
hesitant to make any rosy predictions about busi- 
ness in the coming year. 

Cutting tool manufacturers, already experiencing 
some increase in sales, anticipate more of an up- 
turn in the coming months. It takes time, they 
say, for an upturn in consumer goods production 
to sift down to something as basic as cutting 
tools. Outlook: a 10% rise in orders next year. 
Reports from railroad car makers are mixed, to 
say the least. One major manufacturer claims 
that the railroads would like to buy cars but 
until carloadings pick up, they just can’t do it. 
Another, with a new $5-million order under its 
belt, claims that freight carloadings are pick- 
ing up and that the railroads are getting ready 
for a major buying spree. 

Whoever is right, the railroad car makers cer- 
tainly have no place to go but up. 
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OF METALWORKING PRODUCTION 
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WAIAT’S AHEHAD... 
in Business 


AMERICAN MACHINIST INDEX 





OF METALWORKING PRICES 


NOV OCT. Set -OtT 
Esti- Pre- Re- Year 











— 





mated liminary vised Ago 
< 159.3 Total Index 


159.3 159.4 159.4 159.4 





Metalworking 
Machinery .... 195.3 194.5 193.3 


Other Machinery 
exc. Electrical . 174.0 174.2 173.3 


Electrical 











1958] | 196 


Machinery .... 156.9 156.6 158.7 


Fabricated Metal 
Products 7.0 147.0 147.4 





Christmas cheer in the retail markets... 


Or. the business scene the consumer is a mighty 
important fellow, and this is his month. Every 
store from Eastport, Maine to Coos Bay, Oregon 
will be wooing the consumer in the pre-Christ- 


mas rush. 


From all the evidence at hand, sales will be re- 
warding. Merchants across the country report big 
crowds, and most important, they are buying. A 
hint of the consumer’s mood was given as early 
as October when total retail sales, after adjust- 
ment for normal seasonal increases, rose 2.5%. 


In dollar terms, $18.6 billion in sales were 
pushed over retail counters in October compared 
with $18.1 billion the previous month. By com- 
parison with the same month of 1960, the retail 
trade figures do not tell as cheery a story. 


These figures, which, incidentally, include res- 
taurants and service stations, do not tell the 
whole story about consumers. To get the broade: 
picture, we must turn to the consumer expendi- 
tures figures in the gross national product com- 


pilations. In these terms, consumer spending in 
the fourth quarter of this year will run $25 
billion higher than in the same quarter of 1960. 
Despite the fact that merchandise sales com- 
pared with a year ago — both durables and 
soft goods—are not particularly frisky, spending 
on consumer services is up sharply. And don’t 
think services aren’t important. 


Spending for merchandise often takes a long time 
to filter back into the spending stream again, 
but spending for services is often the wage pay- 
ment to an individual who has an immediate 
stimulus to go out and buy something. 


For metalworking men, the split between con- 
sumer durables and the rest of the spending is 
particularly significant. If sales of the big-ticket 
items hold up as well during the pre-Christmas 
rush as they were late in November, total con- 
sumer durable sales should hit an annual rate 
of $45.0 billion for the fourth quarter, up sharp- 
ly from $42.0 billion in the previous quarter. 





WEEKLY BUSINESS 


Business Week Index of Activity (1947-49=100) * 
Steel ingot production (thousand tons) " 
Electric power output (million Kilowatt hours) 
Production of automobiles 


Engineering construction awards (Eng. News-Record, thousands) 


INDICATORS Latest 


MONTHLY BUSINESS 


Refrigerators sales (thousands of units) 
Vacuum cleaners sales (thousands of units) 
Washer sales (thousands of units) 


Household electric ranges sales (thousands of units) 


Radio production (thousands of units) 
Television production (thousands of units) 
Gear sales index (1947-49=100) 


INDICATORS 


Latest Preceding Yeor 
Week Week Ago 


162.0 162.3 144.4 

2,032 2,037 1,367 

Rides 15,330 15,678 13,884 
eae 124,678 154,230 111,091 
$70,167 $70,473 $81,206 

Preceding Yeor 
Month Month Ago 
317 304 285 
302 270 302 
323 265 279 
82 71 80 
1,452 937 1,102 
510 621 

252.5 197.9 


Foundry equipment new orders index (shipments, 1947-49 — 100) ares 62.0 92.4 


Seasonally adjusted 
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NEW: Now, S06 ’s improved ‘*C’’ 
contact area over the entire length of a longer roller element. 


type design extends 








OLD: In older flanged type bearings, effective contact area 


LU 


was no longer than the red line. 


CAPACITY: 


SF’s new “C” type bearing increases capacity 
as much as 54% by giving the roller some growing space. 


The space was always there, but, until the 


rene «rf 
Lol? G 


type bearing, it was occupied by 


Cc fe 


undercuts and fixed flanges. S&S removed 
them so the roller could be lengthened over a 
wider raceway. 


Result: The S&F “C” 


creases capacity up to 54% —corresponding to 


type bearing in- 


more than 4 times longer service life. 


SF PUT THE GREATER LENGTH TO 
WORK. Length alone is not enough. It’s only 
the raw potential for greater load-carrying ca- 


pacity. A high capacity bearing has to be de- 


signed to realize that potential. Here's how the 
“C” type does it: 

e CLOSE OSCULATION, that is close contorm- 
ity between rings and rollers, distributes load 


evenly over the entire length of the roller. 


¢ AN AXIALLY FLOATING FLANGE, combined 
with the symmetrical roller, assures automatic 
and even distribution of load under any com- 
bination of radial and thrust loads. 
See for yourself! Ask your SS man to 
show you his desk top demonstration of the 


new “C” type bearing. 6127 


Advanced ball and roller bearing technology 


December 11, 1961 
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CHUCKS AND CYLINDERS 


a Air 


Operated Chucks 
Sj 8) =1-10 Mo) cele le lenalelal 
and improve 
product quality, 
eliminate fatiguing 
hand wrenching, 

| plus related 
rejects and 
accidents. 
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CHUCK COMPANY «¢ HARTFORD 2, CONNECTICUT 
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Machinist 


Metalworking 
Manufacturing estascisueo ise? 


Don’t Become a Casualty 


When is a machine too] not a machine tool? The 
answer is when it is a spark erosion machine, a 
chemical milling machine, an ultrasonic machine 
or an explosive forming machine. 

All of this confusion is about to be changed by 
formal action. No longer will a machine tool, by 
official definition, be a machine that merely cuts 
or shapes metal. 


This action is logical. . . 

and inevitable. For the fact is that in the past 
few years a whole series of revolutionary new 
machines has come into being that will help 
solve problems that appeared to be insoluble. 

That is not all. The world of conventional 
machine tools is not what it used to be. Look 
at the growth of and interest in numerical con- 
trol and what it is doing to change manufactur- 
ing concepts. In appearance, let alone in other 
aspects, many machine tools today bear not the 
slightest resemblance to the familiar machine 
tools of yesterday. 

This revolution goes way beyond machine 
tools into materials and component parts. New 
steels and alloys are being developed to meet 
the needs of our nuclear age. And even though 
many of them have been inspired by urgent na- 
tional defense requirements, they are being ap- 
plied ingeniously and profitably to civilian 
products. 


Makers of motors and bearings. . . 
to cite only two examples, are doing things that 
they never did before. Take miniature bearings. 
Here is a case in which defense necessities have 
led to development of a new product and a new 
industry. And, unless I miss my guess, plenty 


of applications of miniature bearings will be 
turned up in commercial products as time 
goes on. 

These sweeping changes are not confined to 
machines, materials and parts. They include 
men. How often have you heard the remark 
that men do not want to work as hard as they 
used to? Yet their wage rates and fringe benefits 
go steadily up year after year. And the end is 
not in sight. 

Management then is literally driven to greate: 
mechanization of its manufacturing processes to 
keep costs from going out of sight. It is the 
only way in which to achieve more productiv- 
ity per worker. 

As industry becomes more automated, with 
men being relegated to pushing buttons and 
with machines getting more and more compli- 
cated, the shift to scientists, engineers and tech- 
nicians is being speeded. But even pushing but- 
tons is not as simple as it sounds, and so more 
skilled and fewer unskilled men are required 
as factories become more automatic. 


These fundamental changes . . . 
do not stop even here. They extend into inter- 
national marketplaces. The fabulous success of 
the Common Market endeavor will seriously 
affect American participation in world trade. 
Think of the implications if our country should 
become an integral part of the Common Market, 
as certain influential people are suggesting. 
The point is that, with this mighty whirl of 
changes blowing like a tornado, no management 
will be able from here on to sit long on its as- 
sets and not shift its position. If it insists upon 
being complacent and on “staying put,” it is al- 
most sure to become a casualty. 


we Were 


EDITOR 
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How to squeeze more profits 





out of your COMPRESSED AIR POWER 


Three 125-hp XLE compressors generating air power for a weapons plant. This 
compact two-stage unit features pipeless Thru-Frame air flow and full-floating 
aluminum bearings which never need adjustment. Sizes 125 to 350 hp. (Other 
|-R air compressors to 4000 hp.) 


Make sure you have enough pressure 


at point of use—and extra dependability 
at point of generation 





Cost-conscious plant engineers and production men know that to 
get the full savings inherent with air-powered equipment, you must 
have full air pressure at every tool. 

But it’s equally important to guard against unscheduled shutdowns 
where your air power is generated. This problem can best be solved 
at the time of purchase, by specifying compressors that have an extra 
margin of safety against mechanical troubles. 

Ingersoll-Rand compressors have that extra safetv margin built in. 
Thev ll stav on the job longer, with minimum attention and mainte- 
nance. Take valves, for example—the most “vulnerable” point in any 
compressor. Only I-R compressors have Channel Valves, known the 
world over for efficienc\ quiet operation and long life. Their exclu- 
sive air-cushioned action eliminates impact and greatly reduces wear. 

Also in I-R compressors, all running parts are sealed against dust 
and dirt which might cause wear. The seal need never be broken, 
since bearings are a type which will never need adjustment. 

For top compressor performance and long-run economy, specify 
Ingersoll-Rand. And ask your I-R representative to show vou how to 
get your maximum “Dividend on Payroll Dollars” with a Planned 
Annual Review of your air power system. 


Ingersoll-Rand 


11 Broadway, New York 4, N.Y. 














i 


This air-cooled two-stage Type 40 compressor is 
one of several furnishing plant air and instrument 
air in a power plant. Sizes 25 to 125 hp. (Others 
from ¥% hp.) 


Ingersoll-Rand’s new ESH horizontal compressor, 
here in a tool factory. Sizes 20 to 150 hp. Also 
built as vertical unit, called ESV. 


Two-stage balanced-opposed PHE compressor han- 
dling air in a gas plant. Also built as L-design unit 
with packaged intercooler. Sizes 75 and 100 hp. 


» 


COMPRESSORS « GAS & DIESEL ENGINES « PUMPS - AIR & ELECTRIC TOOLS - CONDENSERS - VACUUM EQUIPMENT + ROCK DRILLS 
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Trunnion machine drills ends of both steel and nodular iron 
tractor crankshafts with no change in fixturing and only a 


Flexible setups broaden tractor output 


Tooling expands a product mix 


By Charles Emerson, 


Detroit Editor 


When runs are fairly short, and 
when the end products involve 
many possible combinations of 
parts, tooling has to be flexi- 
ble. Here is how Ford dove- 
tails new tooling with existing 
equipment to integrate ma- 
chining of its lines of light 
(four-cylinder) and heavy (six- 
cylinder) tractors 


The farmer is a tough customer in 
anybody’s book, and he is especially 
hard to please when it comes to 
choosing the tools of his trade. For 
the average farmer, 
biggest single purchase he 
aid him in his work is a tractor. 
He wants just the right machine 
and he wants it equipped with just 
the right features for the job he has 
to do. For this reason, every tractor 
that comes off the line is something 
of a “special” tailored to the farm- 
er’s particular needs. 
To the manufacturer, 
fairly short runs of any one model 
and a product mix that includes a 


makes to 


this means 
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probably the 


minor speed change at Ford’s Highland Park plant. Work 
is handled in and out of the fixtures by an electric hoist 


great number of part combinations. 
That’s the reason why tooling flexi- 
bility is essential in the manufacture 
of tractcrs at Ford’s Highland Park 
plant—the same plant that produced 
longtime friend, 
years 
company 


the farmer’s other 
the Model T, for many 
At Highland Park, the 
has integrated machining operations 
on its standard 4-cylinder light trac- 
tor with new operations for its 
heavy-duty, 6-cylinder 6000 Series 
tractor. This has been done primarily 
by installing new, flexible tooling 
on existing machine tools. 
Three examples of this: 
e Tooling that can cut either forged 
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Tooling 
expands 


a product 


mix 











Machined and unmachined steel forged shafts for diesel engines have drilled flange on the near 
end. Crank and main bearing diameters have already been machined. Milled locating pads are 
barely visible on left side of lobes near shaft middle 


Bench drill with three positions produces 
adjustment is the same for either nodular 


steel or cast iron with no change in 
setup except a shift in speed. 

e A line that machines three dif- 
ferent hydraulic valve bodies with 
only minor setup changes. 

e A machine on which spindles and 
mounted tools are changed so as to 
hold centerlines in holes spaced at 
odd angles on a large workpiece— 
so that the workpiece doesn’t have 
to be shifted. 

Flexible tooling such as this is a 
hallmark, as well as a necessity at 
Highland Park, where costs must be 
cut to the bone to keep pace with a 
highly competitive market. 

This fine dovetailing of new tool- 
ing with existing equipment repre- 
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oil-passage holes in crankshafts. Spindle 
iron or steel crankshafts 


sents the most economical way to 
piggyback production of heavy trac- 
tors on already-installed lines for 
manufacturing light tractors. 

To stay with the current trend 
toward heavier tractors (in indus- 
try as well as on farms), Ford cen- 
tered production of its big 6000 Se- 
ries machines in the same plant that 
continues to build the smaller ones. 
This was done by adapting some ex- 
isting equipment to handle machin- 
ing of parts for both tractors, and 
by installing equipment to make 
parts for both the gasoline and die- 
sel versions of the larger, 6-cylinder 
engines. 

Incidentally, the big 6000 Series 
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tractors have 10-speed transmissions, 
and such options as power steering— 
all adding to the complexity of pro- 
duction. 


Engine tooling 

Six-cylinder crankshafts, either 
forged SAE 4145 steel for diesels or 
cast nodular iron for gasoline en- 
gines, are machined at both ends in 
a single Buhr trunnion machine. This 
has seven working stations (plus an 
eighth for loading and unloading) 
that perform 32 operations, among 
them centerdrilling, drilling, cham- 
fering and tapping. Most operations 
are done at the larger, flanged end 
which attaches to the tractor fly- 
wheel. 

All cutting tools are HSS and are 
designed with angles suitable for 
machining both the steel and nodular 
iron crankshafts. Cutting speeds 
range from 25 to 40 sfpm on nodular 
iron and up to 60 sfpm on forged 
steel. 

All that’s needed to switch the 
trunnion machine from machining of 
nodular iron to machining of steel 
(or vice versa) is a single master- 
gear speed shift. This shift raises all 
speeds—rotary as well as cyclic— 
about 40% for the iron parts. And, 
of course, it reduces speeds 40% if 
the switch is from iron to steel. In 
either case, the relationship of ro- 
tary workpiece speed to feed stays 
the same. 

The two crankshafts are slightly 
different in appearance, mainly be- 
cause of extra weight lobes on the 
nodular-iron shaft, which improve 
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Spline roller produces transmission shafts and power-takeofl 
shafts with a standard 20/40 pitch, so that one set of tools 
can roll all splines to contour, regardless of diameter 


low-speed inertia in the gasoline 
engine. This is necessary because so 
many farm tasks are performed at 
low engine speed—and the engine is 
designed for maximum torque out- 
put at a much lower point than on 
a passenger car engine. 


Fixtures fit both shafts 


But major dimensions, such as 
length, main-bearing diameters, pin- 
bearing dimensions, and _ bearing 
locations are the same on both shafts. 
Thus, either forged-stee! or nodular- 
iron shafts will fit the workholding 
fixtures on the trunnion machine. 

Main bearings No. 1 and No. 4 
fit against hardened V-pads, and a 
hardened plug in each fixture fits 
between the opposed thrust faces of 
No. 3 main bearing. This bearing 
takes all thrust loads when the en- 
gine is operating, so all end locations 
are made from the cheeks of No. 3 
nain bearing throughout machining 
operations. Each crank is located 
rotationa!ly by a milled notch that 
fits against another hardened pad on 
the fixture before the clamps are 
tightened up. 

Load and unload time, within the 
21-second cycle for iron shafts or the 
41-second cycle for stee! shafts, is 
adequate for an operator to lift each 
crankshaft with an air hoist. 

Close to the trunnion machine is a 
Wickes pin turner, which also takes 
advantage of identical dimensions 
on the two shafts, by turning and 
facing the crank-pin-bearing di- 
ameters and lengths on both shafts. 
A setup change is required on this 


machine because the _ crank-pin 
throw differs between the two shafts 
by 0.150 in. Therefore, a master 
crank on the machine must be 
changed between batches, thus 
changing the length of reciprocating 
action at the toolslides, which move 
back and forth as the crankshaft 
rotates on its own centerline. 

The tools are also changed at this 
time—not because HSS toolbits will 
not cut both materials, but because 
on these small diameters (smaller 
than the main-bearing diameters) 
the clearance angles are even more 
critical. 

Down the line from the trunnion 
machine is a Leland-Gifford drill 
setup with a single flat table base 
and three drilling positions fitted 
with adjustable drillheads at various 
required angles. These cut oil-passage 
holes in either type of 6-cylinder- 
engine crankshaft. The work is too 
heavy to move around much, but it 
can easily be slid along the flat table 
from station to station, pushed 
against positioning stops at each 
location, and clamped for drilling. 


Rolling processes 


One advertised feature of the trac- 
tor engine—rolled fillets next to each 
main and pin bearing—imposes com- 
pressive stresses at the critical sec- 
tions, increasing the fatigue life 
from 25 to 40%. 

Both the 4-cylinder and the 6- 
cylinder crankshafts, in forged steel, 
are fillet-rolled at the same machine 
with minor setup changes. Hardened 
steel rollers operate at 187 lb for 12 
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Induction hardener treats axle holes in nodular iron hydrau- 
lic lift arms, producing Rh 55 C. Result: conventional hard- 
ened inserts are unnecessary 


revolutions at each fillet, taking 
about 45 seconds cycle time for each 
crankshaft. 

Another rolling process, spline 
rolling, has taken over much of the 
spline work in Ford tractors. Most 
of the PTO (power take-off) and 
transmission splines have been de- 
signed for rolling, and can be handled 
on two Michigan Tool rolling ma- 
chines. A third spline roller does axle 
shafts for the light tractor. 


Machine handles 15 parts 


One machine handles from 9 to 15 
parts with a single set of hardened 
rolling tools, producing splines of 
different diameter but with the same 
20/40 pitch and stub-tooth profile. 
The whole 10-speed transmission was 
designed for rolled splines. Other 
spline-rolled parts include the hy- 
draulic-lift shaft and the PTO shaft, 
which projects from the tractor main 
axle housing to power auxiliary 
equipment. 

High-powered machining has a 
place, too. For example, a pair of 
special Kearney & Trecker 100-hp 
milling machines are tooled to 
plunge-cut three pockets in a solid 
steel forging that becomes the plan- 
etary housing for the rear axle. One 
machine does roughing, the other 
finishing. In case of shutdown, one 
machine can do either roughing or 
finishing to keep up limited produc- 
tion until the other machine is again 
operational. 

Another pair of high-powered ma- 
chines, Bullard Hydrofeed tracer 
lathes of 50 hp each, turn axle shafts 
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Tooling expands a product mix... 


for both tractors, working from 
templets. 

In the miniature category, a new 
induction-hardening setup treats 
axle holes in hydraulic-lift arms, 
raising the surface hardness inside 
the hole to Rh 55C, and making 
hardened inserts unnecessary. The 
nodular iron is hardened by manually 
placing the part so the hole fits over 
a small probe for a few seconds, ex- 
posing the hole ID to induction cur- 
rent. The probe is a nylon core 
wound with a wire coil, and covered 
with tape to prevent shorts or dam- 
age to the wire if the part should 
touch the probe. 


Hydraulic valve bodies 


A long and complex machining 
line does all the drilling and outside 
machining on three different hy- 
draulic-valve bodies that fit into the 
various tractor power systems. Some 
of the equipment is multiple spindle, 
other units are adjustable-spindle 
types. And there are milling heads 
and simple spindles for counterbor- 
ing, honing, and other operations. 

These machines are lined up for 
through parts flow, but each differ- 
ent valve body must be routed 
separately to be processed by sepa- 
rate spindles and tools, as well as by 
some common heads. 

In most cases, there is a specific 
machine spindle or group of spindles 
for each hole or set of holes in each 
valve body. Thus, each body must 
be routed separately down the line, 
skipping some stations, and taking 
in others. In some cases, a station 
may be individually retooled for a 
new batch of parts, but changeover 
work is generally held to a minimum. 

Equipment brought into the plant 
came from all sources, some entirely 
new, some reconditioned, and some 
obtained from other Ford plants. The 
result is a complex machine lineup 
through which batches of parts can 
be routed quite rapidly. In case of 
any future design changes, the ma- 
chining capability of the line is prob- 
ably sufficient to allow new routing 
with only minor tool changing. 


Removable spindles 


To machine mounting holes in 
both the 376-lb cast-iron front hood 
and the 94-lb rear hood for the large 
tractor, a special machine holds the 
work in a fixed location and mounts 
Gardner-Denver Airfeedrills around 
the periphery at required angles. 

Each drill spindle is fitted with a 
single tool, mounted permanently. 
When successive operations are re- 
guired-—such as drilling and ream- 
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Long machining line (this is the inspection end) produces three different hydraulic 
valve bodies: for power steering, power takeoff, and transmission control. Setups 


are more or less permanent. Parts are routed only to selected machines 


Replaceable spindles at a rear-hood fixture allow such operations as drilling, reaming 
and counterboring of bolt holes without repositioning the heavy workpiece 


ing; or drilling, tapping, and counter- 
boring—the spindles are lifted out 
and replaced. This means the heavy 
workpieces need be hoisted into the 
fixture only once. Pulling out and 
replacing the spindles is much easier 
and faster than moving the work. 


Engine blocks 


If crankshaft machining can be 
considered to have dual capability, 
then engine-block production is a 
triple-threat operation. The basic 
blocks are produced in Ford’s Cleve- 
land engine plant on much the same 
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equipment that turns out passenger- 
car 6-cylinder engine blocks. Though 
the two tractor engine blocks are not 
identical, and both differ from pas- 
senger-car engine blocks, many of 
the same machining operations are 
common to all three. 

In some cases a change in tooling 
is required, and in others separate 
machining heads are employed. Be- 
cause the change is one of retooling 
rather than one involving additional 
capital equipment, the 6-cylinder 
engine blocks are produced at a 
minimum cost. 
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Seven case histories show... 


Where form grinding pays off 


Under the right conditions, centerless grinding 
with a formed wheel (either crush-dressed or 
diamond-dressed) can bring big dividends in 
increased production. Here are seven exam- 
ples of what the technique can do 


> 


By George P Burns, 


vice president, 
Van Norman Machine Co, Springfield, Mass 


Like all machine tool builders, we get frequent re- 
quests from companies who want more efficient 
ways to machine components. Usually, the com- 
plaints are that the current process is not fast 
enough, or that tolerances are difficult to hold con- 
sistently, or that production costs have been running 
too high. 

As often as not, our engineering staff comes up 
with this solution: Centerless-grind the part with 
a formed wheel. 

Obviously, this technique is no panacea for every 
grinding problem. But in a surprising number of 
cases, it can be adapted to give the user the quality 
production he is looking for. At the same time, the 
production rate jumps dramatically, and tolerances 
are much easier to hold consistently. 

Basically, there are two techniques for producing 
formed wheels: diamond dressing and crush dress- 
ing. Each has its own advantages, depending on the 
user’s particular job. 


PROBLEM: 


Crush form grinding works best when: 
e Production quantities are reasonably large. 
e Materials of high tensile strength (titanium, 
Waspaloy, Inconel, stainless steel) resist turning but 
must be machined to close tolerances. 
e Wheel contour can’t be produced by diamond 
dressing because of extreme profile restrictions. 
e Heavy stock removal, with fast and cool cutting 
action, is called for. 

Diamond-dress form grinding works best when: 
e Production quantities are low. 
e A refined surface finish is specified. 


Advantages of form grinding 


Both methods produce these advantages: 
e They combine several machining operations into 
one. 
e Blending of adjacent surfaces, when specified, is 
easier. 
e More complex forms can be produced in a single 
operation. 
e On parts with multiple diameters, control on con- 


centricity is closer. 
Potential not yet realized 


Well established in some industries (the automo- 
tive, for instance), form grinding still has not real- 
ized its great potential. The following case histories 
from our engineering files—all involving centerless 
grinding with a shaped wheel—show what can be 
done when form grinding is able to replace other 
machining techniques. Examples of both types of 
form grinding are presented here. 


Produce at the lowest cost a small nozzle valve (illustrated at 


right) that goes into a fuel injector. On this high-speed-steel part, hardened 
to Rh 58-62C, a finish of better than 10 micro-in. rms was required. The old 
method was to rough-turn the part on a screw machine, harden, and then 
finish-grind to size in five different operations. : 


PROPOSAL: Grind with a crush-formed wheel in three operations: 

(1) Rough the workpiece (a hardened blank) with regulating and grinding 
wheels formed to shape as illustrated. 

(2) Finish-grind the narrow groove (see sketch), the long diameter in the 
center, and the 0.010/0.020-in. radius. 

(3) Finish-grind the diameter to get the sharp corners called for. Also, 
grind the 0.065/0.070-in. valve radius to finish size. 








RESULTS: The three-step proposal was much faster than the method it 
replaced. Operations 1 and 3 produced 180 pieces an hour; operation 2 
produced 150 pieces an hour. Overall finish of 8 rms was well under speci- 
fications. And the new method cost only one-fifth as much as the old one. 
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Form grinding pays Off... 


<i 


PROBLEM: This part, a small bearing known as a roton, was a new product 
that the customer wanted to mass-produce. Here roundness, accuracy of 
radius, and finish were extremely important. Material was 52100 steel hard- 


ened to Rh 60-62C. 


PROPOSAL: Centerless-grind with a crush-formed wheel in two operations: 
a roughing and a finishing. Because the part is small, nine pieces could be 
ground at once from a hardened-steel blank. The two operations would 
remove 0.150 in. of stock. Leave 0.010 in. of stock between each piece, so 
that unloading is easier. After removal from the machine, each piece could 


be easily separated. 


RESULTS: Production rates were high: 120 blanks an hour rough-ground, 
180 blanks an hour finish-ground. Efficiency of both operations was 100%. 
The finish was in the 10-12 rms range. 


PROBLEM: On this stainless-steel forging, the two diameters and angles 
specified in the sketch were turned on a screw machine, but chatter and 
runout were major problems. The 53° angles, which had to show 90% blue 
when checked in a master gage, were particularly difficult to hold to toler- 
ances. Could a grinder do the job—at a lower cost? 


PROPOSAL: (1) Rough the part on a screw machine to a straight diameter 
of about 0.535 in., with the 53° angles slightly oversize. 

(2) Finish-grind with a crush-formed wheel. To support the work, use a 
straight regulating wheel, plus a hold-down to keep the part from tipping. 


RESULT: This approach was very successful, producing 240 parts an hour 
with no rejects. And the user was able to grind as many as 1500 parts per 


wheel dress. 


PROBLEM: A tap manufacturer wanted to reduce the number of grinding 
operations on tap blanks, at the same time improving the concentricity be- 
tween the blank’s OD and male centers. Because the taps are held between 
centers for threading and fluting operations, the tap’s accuracy depends 
on the concentricity of the OD to the centers. 

The old method involved five steps: The OD was semi-finish ground; the 
male centers were ground in separate operations. Then the shank and back 
taper of body diameters were ground. But concentricity was hard to hold. 




















PROPOSAL: (1) Diamond-dress the entire profile of the tap in the grinding 
wheel. (Here diamond dressing was specified because of the fine surface 
requirements.) 

(2) To speed production, use a special magazine-loaded fixture that will 
feed as many as 240 tap blanks automatically. 











RESULT: One machining sequence produced 240 ground taps, with no 
rejects. Tolerances were well within the 0.0005 in. allowed, and concentricity 
between ends was held to within 0.000050 in. Because of the loading fixture, 
one operator could run three machines. 
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PROBLEM: A maker of electric motors sought ways to reduce the cost of 
grinding small rotor shafts, at the same time increasing production rates. 
The shop was grinding the shaft in several operations, at a top output of 
240 pieces an hour. 


PROPOSAL: (1) With a diamond-dressed wheel, grind all diameters in one 
operation. 

(2) To boost production, equip the grinder with automatic loading and 
unloading devices. 


RESULT: Production (480 pieces an hour) was twice the old rate. Run-out 
was held to less than 0.00015 in. 


PROBLEM: A punch manufacturer wanted a quicker way to grind the back 
taper on punch ends—after the shank OD had been finish-ground. The prob- 
lem here was to grind the back taper separately, yet still hold the body 
diameter concentric with the cutting edge of the punch. Stock removal re- 
quired was 0.008 to 0.010 in. on the taper diameter, and the back taper 
was to blend with the turned taper radius. 


PROPOSAL: Form grind with a diamond-dressed wheel. Use the regulat- 
ing wheel as a driver and add a pressure roll as an outboard support for 
the punch body. With this setup, the back taper on the end of the punch 
could be ground without deflecting the punch body. 


RESULT: The proposal worked perfectly, well within the tolerances speci- 
fied. And there was a dramatic increase in the production rate, which was 


seven times as high as before. 


PROBLEM: A producer of aircraft fasteners received an order for titanium 
fasteners. Because of this metal’s toughness, the shop had trouble grinding 
it. Conventional techniques were not adequate, causing excessive wheel 
wear, burning, heat checking, and surface roughness. 


PROPOSAL: (1) Take advantage of the greatly increased cutting action 
that a crush-formed wheel gives. 
(2) Install a de drive on the grinder to maintain the constant peripheral 


speed needed to give ideal cutting action. 


RESULT: The new technique eliminated all grinding problems. Up to 700 
pieces could be machined per wheel dress. © 
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How to work Moly-Ti 


By Donald A Honebrink 
research engineer 

Aero Space Division 

The Boeing Co, Seattle 


Building a glider which will orbit a 
man through space is a really “blue 
sky” project for any metalworking 
company. But out of machining and 
materials research for such a project 
may come the commonplace metal- 
working techniques of tomorrow. 


One new refractory material, used 
at the moment almost exclusively by 
the aerospace industry, is Mo-0.5% 
Ti (99.340% molybdenum, 0.40-0.55% 
titanium, plus 0.01-0.04% carbon). 

Boeing has been putting this prom- 
ising (high strength above 2000 F) al- 
loy through its paces — forming, 
shearing, bandsawing, abrasive cut- 
off, grinding, milling, and cleaning it 
in thin sheetmetal form. 

To determine the high-temper- 


Mo-0.5% Ti sheet fractured when formed at room temperature (top), but was formed 
successfully at 300 F (bottom). Conventional formability tests, however, had indicated 
that formability was just about equal in each case. Max elongation at 300 F was 10% 


104 


ature mechanical properties of the 
alloy, we heated the specimens in a 
Boeing-built vacuum furnace at a 
rate of 5 F per second, then held 
them at test temperature for 10 min- 
utes. Tensile tests (performed with- 
in the furnace) provided the data 
plotted on pl05 (top, !eft). 

The decrease in ductility as the 
test temperature was raised from 
room temperature to about 750 F 
(as indicated by the early drop-off 
in percent elongation) suggested the 
desirability of forming at or near 
room temperature. 

How wrong this and how 
misleading conventional tests of 
formability were, is illustrated at the 
left. The 0.012-in.-thick sheet formed 
at room temperature fractured; that 
formed at 300 F did not. Yet Erickson 
tests at temperature showed 
that formability was about equal in 
both cases. (In the Erickson test a 
piece of sheet metal, restrained ex- 
cept at the center, is deformed by a 
spherical-end plunger until fracture 
occurs. The depth of cup at fracture 
is a measure of the ductility, and 
formability, of the material) 

Inspection of the grid marks on the 
panel formed at 300 F showed a 
maximum elongation of 10% 


was, 


room 


Minimum bend radius 

A composite of nearly 400 bend 
tests is shown on page 105 (top, 
right). Specimens were given a 
120° V-bend at temperatures from 
ambient to 1200 F and at ram rates 
of 0.01 to 100 ipm. (The test data 
plotted was obtained at a ram speed 
of 10 ipm; subsequent tests at 0.01 
to 100 ipm that ram rate 
within this no effect of 
formability.) 

Clearly, a _ satisfactory forming 
area exists at an R/T (bend radius 
thickness) of five at a temperature 
of 300 F. Forming in the red area 
resulted fractures. 


showed 


range had 


in occasional 


Stress relief 

Stress relief were carried 
out by placing specimens in special 
restrainnig fixtures, enclosing them 
in a weld-sealed retort and subject- 
ing them to temperatures of 1400 to 
2000 F. We found that roughly 85 to 
90% of the residual stress can be re- 
moved by heating the material to 
1850 F, and that this results in no 
more than 20% recrystallization. 


studies 


Cutting methods 


All of our early test specimens 
were prepared by abrasive cutting 
or by milling. Because the material 
tends to delaminate during milling, 


American Machinist/Metalworking Manufacturing * December 11, 1961 





Mechanical properties 
at elevated temperatures 


Mo-05% Ti sheet 
0012-0050-inch thickness 
10 ipm forming punch rate 


O012-in. Mo-0.5% Ti sheet 
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Alloy shows high strength at elevated temperatures, yet is 


light enough for space vehicle applications 


i 
l 


it had to be backed up by, or sand- 
wiched between, sheets of mild steel. 
Abrasive cutting and milling, how- 
ever, are relatively expensive, so we 
looked into other cutting techniques. 
Shearing, punching, and band saw- 
ing were not successful. One meth- 
od that proved moderately success- 
ful was sawing with a band saw 
blade that had been dressed off to 
one-third of the tooth depth. This 
provided a friction-cutting action, 
and we have used this technique for 
roughing prior to finish milling. 

What happens to the edges of Mo- 
0.5% Ti sheet when it is cut is shown 
at the right. In addition to these 
cutting methods, we have done some 
preliminary work with electrical dis- 
charge machining (and have also 
used chemical milling) for blanking 
small parts. Both of these processes 
would be followed by vibratory fin- 
ishing. 


Cleaning and coating 

To remove all discoloration and 
contamination we put al! sheet met- 
al parts through the following clean- 
ing cycle: Vapor degrease (or emul- 
sion clean and rinse), clean in hot 
alkaline detergent solution, pickle 
in HNO,-HF or HNO;-HC1 bath, cold 
water rinse, de-smut in chromic sul- 
furic acid, cold water rinse, and hot 
water rinse. 
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Bend tests show allowable R/T (bend radius/thickness) ratios 
tor Mo-0.5% Ti at elevated temperatures 
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Delamination is main problem in cutting Mo-0.5% Ti sheetmetal 


Oxidation protection for Mo-0.5% 
Ti is presently obtained through a 
diffusion-siliconizing process. It is 
important that all corners and edges 
be radiused so that the protective 
moly-silicide layer will be continu- 
ous over the part. 
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The “as received” sheet material 
that we worked with showed spotty 
surface interstitial contamination, 
and hard nitride or carbonitride in- 
clusions. These problems should be 
minimized as sheet production tech- 
niques are improved. e 
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ASME Winter Annual Meeting highlights 


Burnishing with diamond tools 


Diamond-tipped burnishing tools 
show no tool wear, produce control- 
lable mirror-like finishes, and pro- 
vide a residual compressive stress 
that improves the fatigue strength of 
a metal workpiece. 

These three good reasons for using 
diamond-tipped burnishing _ tools 
were advanced by E H Hull! of Gen- 
eral Electric’s Research Laboratory 
(Schenectady, NY) at the ASME 
Winter Annual Meeting in New York, 
Nov 26-30. 

Burnishing has been practiced, 
said Hull, for centuries as a means 
of improving surface finish, using 
tool materials ranging from wood, 
bronze, and steel to bloodstone and 
agate. Now we have the diamond 
burnishing tool. 

Several properties of the diamond 
make it effective as a burnishing tool 
material: The coefficient of friction 
between metals and diamond is low; 
an exceptionally smooth finish (less 
than 1 microinch) can be applied to 
diamond; diamond is as hard as any 
material known; and diamond is in 
ready supply, particularly since the 
development of man-made diamonds. 


Making the tool 


The burnishing tool was made 
from a *%4-carat natural diamond on 
which a small spherical section was 
ground to a %-in. radius. The dia- 
mond was secured in a tool bit by 
a tight-fitting sleeve and dental ce- 
ment. 

This simpie tool was used in a 
shaper to burnish the surfaces of 
steel and brass samples. The surface 
finish was improved in all cases. On 
thin samples, say %-in. thick, the 
burnished surface was convex both 
longitudinally and transversely, in- 
dicating a compressive stress in the 
surface in both directions. 

Reburnishing these samples did 
not increase the convexity, suggest- 
ing that the compressive elastic limit 
had been reached in the first pass. 


Other tools show wear 


Four materials other than diamond 
were tried in a shaper as burnishing- 
tool materials on strips of Rh 37C 
die steel. These included a ceramic 
tool-bit material, a tungsten-carbide 
tool material, a high-alloy tool-bit 
steel—on all of which was ground a 
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Diamond-tipped tool moves out toward reader and feeds from right to left in this 
simplified representation of the burnishing process. Effect of successive strokes is 


shown at upper left in this sketch 


%-in.-dia spherical surface—and a 
standard %-in.-dia hardened-steel 
ball. All of these materials showed 
tool wear after burnishing one sam- 
ple and produced an inferior surface 
finish on the specimen. 

The diamond tool showed no 
change in its polished surface and 
produced a superior finish. Lubrica- 
tion was used in all cases. 


The burnishing process 


Illustrated above is a simplified 
representation of the burnishing pro- 
cess. A tool of the section shown is 
forced into contact with the work 
and moved in the direction of the 
reader. Ahead of, beside, and under 
the tool, there is compressive plastic 
flow which relieves itself down to 
the elastic limit after the tool has 
passed. 

During the process, the valleys be- 
tween the surface peaks (or asperi- 
ties), if not too deep, will be filled 
as the peaks are pushed down and 
sideways. 

Smoothness of the finished surface 
depends upon several factors, one of 
which is width of the furrows. This 
is determined by the feed and the 
leaving angle B (see sketch). 


Toolroom lathe used 


A toolroom lathe on which feed 
rates may be varied independently 
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Spring-fed burnishing tool can be used 
to burnish slightly irregular work. Small 
changes in position of work with respect 
to tool will not cause large changes in 
burnishing pressure 


of the workpiece surface speed 
makes a convenient tool for burnish- 
ing flat or cylindrical surfaces. Feeds 
of 0.0005 to 0.004 ipr produce reason- 
able burnishing results. One pass is 
usually sufficient, and the finer feeds, 
in general, produce finer finishes. 
Speeds are relatively unimportant; 
to burnish a 1-in. cylinder, speeds of 
a few hundred to a few thousand 
rpm may be used. 

The burnishing tool is set in the 
tool post so that it contacts the work 
on the horizontal center line. In-feed 
of the tool should be set to give a 
track a few thousandths wide. This 
varies with material hardness, dia- 
mond-tool diameter, original surface 
roughness, and so on. 

Nearly all ductile metals may be 
burnished—steel, aluminum, copper, 
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stainless, brass, and the like. Titani- 
um, however, cannot be burnished; 
it sticks to the diamond. Lubricants 
should be chosen for the particular 
material. In some instances a second 
burnishing pass, with the feed re- 
versed but with the same tool set- 
tings, improves the finish. 

Steels as hard as Rh 65C can be 
burnished by using a smaller radius 
spherical section on the diamond 
tool. Radiuses down to 0.030 have 
been used. A diamond tool ground 
to a cylindrical surface, rather than 
spherical, usually produces superior 
results on cylindrical pieces. The axis 
of the tool should be presented to 
the work at an angle skewed in a 
vertical plane to the work axis. In 
this way, the leaving angle B may 
be reduced, thereby improving the 
degree of surface finish. 


Spring-fed tool 

A spring-fed_ burnishing tool 
(p106) is effective for burnishing 
slightly irregular work because small 
changes in the position of the work 
with respect to the tool will not cause 


large changes in_ burnishing-tool 
pressure. Use of a _ low-stiffness 
spring with considerable pre-com- 
pression will minimize pressure 
changes due to runout. 


Grinding with abrasive disks 


When an abrasive disk cuts mild 
steel, each abrasive grit which is in 
contact with the metal acts as an 
individual cutting tool. When an 
abrasive disk cuts stainless steel, 
micropoints on the surface of each 
grit act as individual cutting tools. 
These points were brought out in a 
paper presented at the ASME meet- 
ing by W A Mohun, an industrial 
consultant. 

In the third part of his four-part 
presentation, Mohun discussed the 
reasons abrasive grinding disks fail. 
He showed that the worn surface of 
a grit has a camber which causes 
decreasing depth of cut, leading to 
glazing. 

Unlike formed cutting tools, the 
lower surface of a grit is developed 
by wear. Upon examination, the flat 


thus formed appears to be a plane 
surface that is parallel to the direc- 
tion of tool motion. This would give 
a zero clearance angle, and since no 
vertical force is applied, there should 
be negligible friction between grit 
and metal. 

In actual grinding, however, the 
plane dips down toward the trailing 
edge of the grit; this Mohun calls 
attritious camber. He points out that 
disks stop cutting because attritious 
camber gradually reduces depth of 
cut to the vanishing point, and that 
this process is delayed by removal 
of the larger flats through self- 
dressing on mild steel or through 
micro-dressing on stainless. On mild 
steel the disks fail because the flats 
become too large; on stainless the 
disks fail because the microflats be- 
come too numerous. 


Blackall Award Winner 

At the President’s Luncheon, Nov 
27, the ASME conferred the Blackall 
Machine Tool and Gage Award to 
Joseph R Roubik of Kearney & 
Trecker Corp. e 





Automatic welder speeds drum 


A unique new seam welder devel- 
oped for automatic fabrication of 
cold-rolled-steel drums has gone into 
operation at United States Steel 
Products Division, U S Steel Corp, 
Los Angeles, Calif. 

Most significant feature of the new 
setup is the use of tucking rolls with 
a Z-bar instead of the conventional 
cage or hour-glass roll for holding 
sheet during the operation. With the 
Z-bar, which prevents the rolled 
sheet from opening up and which 
governs the width of weld, different 
diameter drums can be seam welded 
without changing the setup. 

Result is a drastic reduction in 
setup time in drum fabrication, com- 
pared with that required in conven- 
tional machines that require a dif- 
ferent cage or set of rolls for each 
different size container. 


Sizes from 18 to 22'2 in. 

U S Steel runs cylindrical sections 
in sizes from 18 to 22% in. in diame- 
ter (30 to 55-gallon drums) at a rate 
of 600 per hour, and the machine 
can handle larger sizes if necessary. 
Special insulated primary windings 
were developed specifically for this 
application to permit a 450-KV ca- 
pacity at 100% duty cycle. Acme 
Welder Co (Los Angeles) and the 


fabrication 


One operator controls drum production in this automatic setup that includes a sheet 
slitting station (lower left) edge grinding, rolling, and seam welding. Work pro- 
gresses through U-shaped layout. Welded drum shells emerge at upper left 


Carando Machine Works (Stockton), 
which built the mechanical elements, 
worked to U S Steel’s specifications. 

By tieing the new automatic weld- 
er in with automatic slitting, edge 
grinding, and rolling stations, U S 
Steel Products has cut manufactur- 
ing costs 50%. 

In operation, cold-rolled sheets 
are automatically fed to the slitter, 
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where the two ends are trimmed. 
Edges are then ground to clean the 
surfaces for welding. Sheets are then 
rolled and fed to the welder. After 
they are lap welded longitudinally 
in the automatic seam welder, the 
drum shells move onto a conveyor 
for automatic transfer to other op- 
erations. This is all part of a $2-mil- 
lion expansion program. e 
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Drilling small holes on a lathe 


By John Dow 

Superintendent of manufacturing 
Ridgway Plant, Aeronautical Division 
Minneapolis-Honeywell Regulator Co 
Minneapolis 


Holes as small as 0.010 inch in diame- 
ter can be drilled accurately, or 
reamed and faced, or counterbored in 
small toolmaker lathes. All that’s 
needed is a simple manually con- 
trolled attachment. 
With it, holes up to 
ters deep can be drilled in 0.020-in.- 
diameter rods held in a collet chuck 
in the spindle of a Hardinge lathe— 
to +0.0002 in. tolerance on the bore 


five diame- 


diameter. 


The attachment 

Basically, the attachment consists 
: block on a tapered 

mounted on 
The block car- 
ID ball bushing hori- 
line with axis of the 
The tapered base al- 
tool to be 


of a too! guide 
*h in t 
compound 


base, which 
the 


ries 


lathe 
a 3% nN. 
zontally in the 
lathe spindle. 
lows a small drill or othe! 
entered precisely with the 
the work. 

Each tool for a given series of op- 


axis of 
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Collet 

support 

sleeve 
stop nut 


Peso Yy'-20 jom nut 


enna 
setetecerecereetete 
\ 


\ 
Knurled stee/ 
hond/e 


Knurled aluminum 


Bearing block is mounted on a tapered base so that it can be precisely centered with 


the axis of the lathe spindle. Toolholder 
fingertip touch is required 


erations has its own toolholder, con- 
sisting of a Levine split collet, a bear- 
ing lapped to a fine slip fit in the 
tool block bushing, a stop nut, and 
knurled handle. These toolholders 
are interchanged in the block when 
the tool itself is changed. 
With this arrangement, each 
can be fed into the work with finger- 
tip that frequently 
operations can be performed with 


too] 


sensitivity—so 


is held in a ball bushing, so that only 


more accuracy and with less tool 
breakage than can be achieved with 
sensitive drillpresses. 

A typical series of operations with 
this lathe setup: 
e Slab-face the end of a workpiece 
to hold constant depth (a conven- 
tional Gorton slab engraving cutter 
is generally used for this). 
e Center drill (with a Gorton 
engraving cutter). 


sin- 
gle-point 
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Collet support sleeve for toolholder is made of tool steel, and 
is hardened to Rh 58-62 C before it is ground to precision 


e Rough drill (with a twist drill or 
small spade drill 0.001 to 0.002 in. 
maller in diameter than the finished 
hole size. 

e Ream hole using 
fully selected twist drill of correct 
diameter, accurately centered in the 
toolholder collet. 

e Slab-face the end of the workpiece 
to remove burr, using the same tool 
as for the first operation (Gorton 
slab-engraving cutter). 

Because the OD of the collet sup- 
port sleeve on the toolholder is a 
close slip fit in the ball bushing fitted 
to the block, it can easily be moved 
longitudinally by the operator, who 


to size, a care- 


Thompson ball bushing 


Body of pty. Seis 


Bracket with socket-head 
adjusts height of assembly 


Clamp plote locks 
assembly after 
height is set 


Tapered wedge for —— 
height adjustment, base 
fits in throat of T- stot 
in lathe compound s/ide 


grips the end of the knurled steel 
handle on the holder. In this 
the operator can feel with his finger- 
tips whether the tool is cutting prop- 
erly, or if feed is too rapid. 


way, 


Precision grinding 

For the setup the 
support sleeves are precision ground 
to 0.7495 in. diameter to within 
+ 0.0000, -0.0005 in., and are finished 
as finely as possible so as to move 
smoothly within the 0.750-in. ID, 
2-in.-long Thompson ball bushing. 

This bushing is bored and ground 
to provide a socket 0.3150-in. ID, to 
within +0.0001 in., and 1.17 in. deep 


shown, collet 


Cece 


tolerance. Tool is held in a 
at outer end of sleeve 
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Clamp for T-s/ot 


in fathe compound slide 


| 


Levine collet centered in bore 


at one end to fit the Levine precision 
collet sleeve, which is ground to a 
slip fit concentric with the OD of the 
sleeve within 0.0002 in. TIR. 

The bere in the other end of the 
collet sleeve is ground to a slip fit 
on the 0.437-in. diameter, 1.3-in.-long 
reduced diameter on the forward end 
of the knurled and threaded steel 
handle. The forward end of this 
handle is also drilled and tapped. 

The center portion of this handle 
is threaded to take a knurled alumi- 
num stop nut and a smaller jam nut 
—so that the holder can be set to 
drill, ream, counterbore or face to 
a preset depth. e 





NMTBA Index of machine tool new orders and shipments 


Metal - cutting machines 


Net new orders for metal-cutting machine tools dropped off 
to $48.500,000 in October, down from $55,650,000 in Septem- 
ber, according to preliminary figures from the NMTBA. Ship- 
tools rose from $41,200,000 


ments of metal-cutting machine 
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Tried X-ray PAPER yet? 


Here is how Convair-San Diego is saving $13,000 or so a year 
merely by substituting X-ray paper for X-ray film, with little 
or no loss in quality of inspection of less-critical parts 


By G R Bailey, supervisor, 
Quality Control Laboratory 
General Dynamics/Convair, 


san Diego, Calif 


Admittedly, X-ray inspection isn’t 
cheap, no matter how it is done. But 
then again, there is nothing that 
can quite take its place in assuring 
the quality of critical aircraft and 
missile components. 

Convair-San Diego, looking for a 
way to cut the cost of such inspec- 
tion with only a minimal loss in 
quality of the inspection process it- 
self, has come up with the answer: 
substitution of X-ray paper for 
much-more-costly film. 

Convair is the first to admit that 
paper has its limitations, that it 
shouldn’t replace film in inspection 
of really critical parts. Among its 
limitations: (1) Maximum resolu- 
tion attainable is about 4%, com- 
pared with 2% for film, (2) Paper 
has a tendency to curl at the edges 
after it is processed, making flat 
storage difficult, and (3) It is diffi- 
cult to process automatically (most 
X-ray film processors are not 
equipped to handle its bulkiness). 


The advantages 

But aside from those drawbacks, 
paper has a lot of advantages over 
film—advantages that put it on the 
redit side of the ledger for all but 
most critical applications. 

For instance: paper requires no 
viewer—the image on X-ray paper 
is just as easy to examine as any 
photograph; images easy to 
interpret — it doesn’t take a trained 
radiographer to do the job. 

The paper itself is “CAWO,” made 
by Photo Chemiche Werke of Ger- 
many. Originally designed for medi- 
cal X-rays, it has acceptable 
radiographic resolution and sensi- 
tivity, yet costs only 20¢ a square 
foot, compared with 58¢ for X-ray 
film. In just one year, Convair-San 
Diego has saved something like $13,- 
000 by substituting X-ray paper for 
film wherever possible. 

Basic techniques for using X-ray 
paper are the same as those for 


the 


are 
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standard X-ray film, and exposure 
speeds are comparable to those of 
Eastman Kodak Type AA film. 
Processing solutions, time involved, 
and temperatures are similar to those 
for conventional X-ray film process- 
ing, except that thorough rinsing and 
washing are essential to prevent 
fixer stains. And care must be taken 
in drying because excessive heat 
could cause embrittlement and even- 
tual cracking of the emulsion. 

But even this problem is easily 
solved by removing the paper from 
the dryer while it is still slightly 
damp, and then stacking the shots 
front-to-back on a flat surface. 


Honeycomb inspection 


Paper has been found to be ideal 
for radiographic inspection of honey- 
comb panels (not only manufactur- 
ing defects, but for possible water 
contamination of the honeycomb 
after it is in service on an aircraft); 
for checking ballistics for powder 
charges and the.location of safety 
or shear pins; for inspecting non- 
critical castings and electronic com- 
ponents; and for general trouble 
shooting to assist in failure analysis. 

Actually, Convair-San Diego hit 
upon X-ray paper as the solution 
to the high cost of X-ray film only 
after a period of trial and error. 
Obviously, nothing could take the 
place of X-ray inspection for sheer 
efficiency in finding flaws in vital 
aircraft and missile components, and 
labor costs of such an inspection 
could not be reduced. There was only 
one way to cut costs—to find a sub- 
stitute for film, the single most ex- 
pensive item in X-ray inspection. 

Fluoroscopy was selected as a pos- 
sible substitute, and while it did 
eliminate the cost of film, it could 
not be used in examining inaccessible 
parts, and its resolution and sensi- 
tivity weren’t good enough. 

There is no question about the 
need for more and more reliability 
in the building of today’s aircraft, 
and there is no question about the 
high cost of achieving that reliability. 
Substitution of paper for X-ray film 
helps maintain reliability, and it cuts 
the cost of achieving it. e 
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X-raying with paper at Convair-San 
Diego: Honeycomb assemblies are 100% 
X-ray inspected for damaged core, node 
member 
and 


core-to-edge 


placed 


bond failure, 
voids, improperly 
many other possible defects 


inserts, 


Manufacturing * December 11, 1961 





Gang planing in multiple setups on magnetic chucks on 48 x 43-in. double-housing G & L planer 


Magnetic chucks for planing 


By Harry C Soukup 
Manufacturing manager 

Giddings & Lewis Machine Tool Co 
Fond du Lac, Wis 


For five years, magnetic chucking 
for planing operations has been put 
through its paces at Giddings & 
Lewis. The report: safe, economical, 
altogether satisfactory. 

The chucks are used on aG & L 
48 x 43-in., 50-hp extra heavy duty 
double-housing planer with a 20-ft- 
long table. 

The chuck itself is made up of nine 
individual 24-in.-square Sundstrand 
“Power Grip” chucks, spaced 1-inch 
apart in line along one side of the 
planer table. 

Beside the last chuck in line is a 
positive stop that keeps the work 
from being pushed off the chucks 
should the power supply fail, or if 
cutting pressure exceeds the holding 
power of the magnets. This stop is 
arranged so that crossbars of differ- 
ent heights can be employed to suit 
workpieces of varying thickness. 

Power supply to the bus and trol- 
ley system on the planer (which 
feeds current to the _ individual 
chucks) includes a 3000-watt-capac- 
ity rectifier to convert 60-cycle, 220/ 
440 volts ac shop power to 24 volts 
de for the chucks, and a 2000-watt- 
capacity de Neutrolator to provide 





Power supply 
220/440 a¢ 


Rectifier 
3000 watts 


24 volts de 





Shielded bus & trotley supply system | 








24 volts 











7 24 volts de 100 omps 





Neutrolator 
2000 watts 
24 volts dc 

















Simple circuit provides power to nine individual chucks from a 220/440 ac powe1 
supply line. Remote control station at the operator’s working position provides for 


adjustment of chucking power 


adjustable holding power for the 
magnets. 

“Feedrail” bus and trolley elec- 
trical pickup on the planer table has 
capacity for 100 amps at 24 volts de 
while operating at 400 fpm table 
speed. 

Designed to finish-plane flame- 
hardened bed, head and saddle ways 
for machine tools, it was estimated 
that magnetic chucking would save 
more than $4000 a year. But this 
saving was increased at least 50% by 
using special Davis gang tools, which 
allow multiple cuts to be taken on 
the long ways during each traverse 
of the table. Result: the installation 
paid for itself in less than three 
years. 

If two ways are positioned on the 


table during each setup, handling 
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time per setup is cut about 80%— 
from 257 to 49 minutes. If four ways 
are loaded on the chucks at once, 
the loading, shimming, alignment 
and unloading time is cut from 510 
to 98 minutes. 

Not only will this setup plane ma- 
chine ways, it can plane flat steel 
cover plates, which are done as many 
as 15 at a time. 

Chips usually do not fly off the 
work with magnetic clamping. In- 
stead, they tend to cling to the chuck 
surfaces, but they are easily brushed 
off when the power is turned off. 

Magnetic chucking, while not 
adaptable to run-of-mine planing, 
has proved its value in holding long, 
straight (as well as flat) parts, and 
is especially good for machining 
small job lots. e 
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How to cut screw machine rejects 


Here is a quality control pro- 
gram that not only cuts rejects 
to almost nothing, but which 


G(Center surface moy project 
beyond “but not below "outside 
surface @ max of QO001 in.) 


also serves as a basis for choos- 
ing the right machine and tool- 
ing for a job, and even for 
operator training 


By L L Byrd, 


quality control engineer 
rApplianee Control Dept 
General Electric Co 
Morrison, Ill 


Fewer than 0.1% rejects in 40,000,- 
000 screw machine parts! That’s the 
record chalked up over the last 18 
months with a stringent quality con- 
trol program at GE’s Appliance Con- 
trol Department. 

It’s far more than a run-of-the- 
mill monitoring of parts quality on 
the production line. GE’s program 
is the basis for selecting the right 
machine and tooling for a job, for 
correcting dimensional and other de- 
fects in the pilot-run stage ... and 
it has even changed operator atti- 
tudes toward the value of frequent 
quality control checks. 

The result: When any part goes 
into full production, it does so with 
the right tooling on the right screw 
machine, with a quality-control-con- 
scious, trained operator, and with 
every assurance that it will meet 
all specifications. 

Success of such a program depends 
primarily upon selection of the screw 
machine and tooling. This begins 
with a thorough analysis of the part 
to be made. Here, previous experi- 
ence comes into play. 


Check past results 

For instance, the previous supplier 
of a part may have had trouble with 
burr removal, with poor surface fin- 
ish, or with too high a percentage 
of bar ends. To correct these prob- 
lems, we would specify that a burr 
remover be added to the tooling, 
that the coolant be changed to im- 
prove finish, and that a mechanism 
be provided to remove bar ends. 

Basic? Yes, but it pays to consider 
the obvious in setting up a quality 
control program. A production ma- 
chine must perform a given func- 
tion, yet this function is often poor- 
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Fig. 1—Typical screw-machine part shown has seven critical dimensions. They 
are checked by the operator according to process control plan (across page) 


ly defined. It is far better to find 
out if a machine will do the job be- 
fore it gces to work than to install 
it in a line only to find that it can- 
not turn out a product that meets 
specifications. 

Inadequate part drawings, it was 
found, could sometimes be at fault. 
These were redrawn for clarity. 

Once this was done, we made a 
general dimensional review of all 
parts—cut lengths, diameters, threads 
and knurls (the basic characteristics 
of screw machine parts). Object: to 
establish an AQL (acceptable qual- 
ity level) for each of these. 

Boiled down to its essence, AQL 
is nothing more than the percentage 
of defects that can be tolerated, con- 
sidering that a defective part can 
ruin a subassembly, or even a final 
assembly. 

For example, if each defective part 
ultimately causes a 10-minute shut- 
down of an assembly line that costs 
$7 a minute to operate, that part has 
cost the company $70 plus the cost 
of making it (this may be quite 
small). If the company can afford 
to have only one part in 10,000 cost 
$70 in downtime of its final assembly 
line, then the AQL is 0.01%. 

If, however, a defective part is 
quickly detected, say before it is 
assembled with any other parts, or 
at most in a minor subassembly, then 
the AQL may be 2.5% or higher (as- 
suming that the cost of making the 
defective part itself is small). 

Here is how GE set up acceptable 
quality levels for production of screw 
machine parts. If a machine or tool- 
ing setup could not produce parts 


that would meet these AQL’s, they 
were rejected. 

e The total of all defective character- 
istics must not exceed 2.5% AQL. 
In other words, if the diameter 
were 2.5% defective, all other char- 
acteristics (such as length, hole 
depth, pitch diameter) would have 
to be virtually perfect. 

e “Missed operation” characteristics 
(holes, threads or grooves left out) 
must not exceed 0.1% AQL limit. 

e Chips, spirals of material, oils and 
other lubricants must be removed 
from the parts. This removal must be 
100% effective, based on a 300-piece 
random sample. 

e Visual or comparison character- 
istics must be equal to or better than 
those of the approved sample or 
master. This must be 100% effective, 
based on a 25-piece sampling. 

e Because bar ends (“short parts’’) 
are often produced during automatic 
bar feeding, AQL’s must be estab- 
lished for individual parts. 


Dimensional! accuracy 


At GE, any part with a dimension 
that exceeded the tolerance shown 
in the part drawing by 0.0001 in. or 
more was designated defective—an 
arbitrary limit set for initial stages 
of operation. 

In cases where the measuring in- 
strument did not read directly in 
tenths, we used the value in which 
it read. Internal pitch diameter 
gages, for instance, have a scale 
division of 0.00025 in. In this case, a 
part would not be considered de- 
fective unless it read one full scale 
division (0.00025 in.) beyond the 
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DIMENSIONAL CHECKS, BEFORE AND AFTER PLATING 


xX x 
xX XX 
XK KK KK 


x XX 

x XK XK XK KX 
xX X X 

xX 








Approximate shift - 0001 in. 


Approx. range increase -0O 


Fig. 2—Distributions of a cut length and a cut diameter 
are plotted before and after plating. The shift is com- 


specification limit. This gave the op- 
erator the benefit of the doubt, more 
than making-up in operator cooper- 
ation what it cost in tolerance. 

For guidance in use of fixed-limit 
gages (pin gages, thread gages, ring 
gages), any part would be consid- 
ered defective which would accept 
the no-go member with light finger 
pressure, or which would not accept 
the go member with light finger 
pressure. 

Military Standard 105 B was the 
criteria—in case of controversy—for 
determining the size of the sample 
and the number of defectives allow- 
able in a given lot of parts. But the 
Quality Control Department reserved 
final say-so in deciding about a con- 
troversial characteristic. 


Machine evaluation 


In evaluating the performance of 
a screw machine, it is necessary to 
differentiate between variations from 
the norm caused by the machine it- 
self and those caused by, say, vari- 
ations in raw materials, in setups, 
or in tool wear. Errors in measure- 
ment, which certainly must be con- 
sidered, are included in basic ma- 
chine variation. 

After eliminating such obvious 
errors as loose cutting tools and cool- 
ant failure, we defined basic ma- 
chine variation as the variation 
found in 300 consecutive samples 
taken from a single setup, without 
any adjustment being made, and 
with raw material taken from a sin- 
gle homogeneous lot. 

This definition minimizes, or even 
eliminates, variations caused by dif- 
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pensated for in setting up the operator's specifications in 
the fabrication process control plan shown below 





Drawing No. 742A2/4 Part No. 2 
Operation Screw machine Drawing rev. 


Date 


FABRICATION PROCESS CONTROL PLAN 
Part name Core Device JARRZ 


Sheet No. 
be 5 Issued by: 


11/23/60 


/ 


/ 
L 


Byrd 





Characteristic |Gages and instructions 


Checked by 


Frequency 


Records kept 





04425/04465spec| Snap dial indicator 
044930/04460 set to 0443 with 
contro! limits master 


Operator 


QC plan 


Chart 





0763/0767 spec.\ $792 dial indicator 


0764/0766 CL. | Sef 10 0764 with 
master 


Operator 


QC. plan 


Chart 





0236/0232 spec.| Special goge 
goge CL MEC44858 


Operator 


5/su-l/bar 


None 





0.377/0.373 spec| Specia/ gage 
goge Cl MEC44858 


Operator 


5/su-//bor 


None 





0055/0059 spec\ Dial indicator & 
00555/00585CL.\ plate 


Operator 


2/su-l/bor 


None 





Q078/0.072 spec.| Use center surface; 
00725/00775 | do not use ring 


Operator 


2/su-l/bor 


None 





0000/0001 spec.| Special gage set to 
Q0005/00015 CL. zero with surface plate 














Operator 





2/su- //bor 





None 








ferences in tool wear, setup, or other as the specification in the above chart. 
were found 

Distributions for a cut length and during the pilot run, and the de- 
a cut diameter (before and after fin- cision to shift the operator’s spec- 
ishing) of the part diagrammed in _ifications was 


factors. These 


Fig. 1 are shown as histograms in Fig. 
2. Note that the basic machine vari- 


distributions 


made at 


Operator acceptance 


that time. 


ation is substantially less than the Biggest problem we had in train- 


specified drawing limits. 


Note also that each of these two make frequent checks 
dimensions had dimensional shifts characteristics, and to take prompt 
(caused by the electroplated finishes) corrective action. 
but no significant range increase. We found the best way to do this 
These shifts are made from the was to compare measuring a given 
drawing specification, and are shown _ characteristic 
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ing operators was getting them to 


of certain 


to driving an auto- 


113 





Screw machine rejects... 








ROUTINE PRODUCTION CONTROL 


(Once the machine is set up and ready to run) 


1. Produce five consecutive parts and measure them to the 
nearest 0.0001 in. 


2. Plot the five measurements on a contro] chart, with control 
limits set at 50°% of specified drawing tolerance. 


3. If all five measurements fal] within the control limits, 
start the production run. 





4. If all five m tside control limits, make 
adjustments until five consecutive pieces fall within control 
limits. Start the production run. 


ements are 


5. Take two parts per bar (or two parts every 20 minutes if 
a bar runs more than 20 minutes). Measure the first part — 
if it falls within the contro! limits, continue the run. (It is 
not necessary to measure the second part if the first is 
okay). If the first part is outside the control limits. measure 
the second part and if it falls within limits continue the run. 
If both parts are out of control, stop the machine and adjust 
the tooling until five consecutive parts are produced within 


control limits. Then continue the run. 


6. Plot the results of all measurements on the control chart, 
identifying each plot with the date and the operator's initials. 
Note any quality problems on chart. 


7. Have a quality control engineer review each chart. (This 
is done only after 160 or more hours of operation for a given 
part at GE). 


IF PARTS ARE DEFECTIVE... 
1. Divide the suspected parts into lots of 3000 pieces or less. 


2. Take 150 parts at random from each lot and measure 
them on all suspected characteristics. 


3. If more than eight pieces in the lot of 150 random parts 
are outside the drawing limits, it is up to the quality control 
engineer to decide whether to scrap the entire run, or to sort 
out the defectives from the entire run. 








mobile: A good driver doesn’t wait 
until his right front wheel goes off 
onto the shoulder of a road before 
correcting his steering. Instead, he 
corrects constantly to stay in the 
middle of his lane. 

By the same token, a good machine 
operator does not wait until he is 
producing defectives before he makes 
an adjustment. 

When we established arbitrary 
control] limits that were inside the 
drawing limits, the operators re- 
acted violently, thinking that Qual- 
ity Control was tightening toler- 
ances. Some of them insisted that 
a setup is adequate when it produces 
a sample that is just inside the specs. 


Proof of the pudding 


Because the operators were con- 
fusing the question of whether or 
not a particular sample was within 
the drawing specification, and be- 
cause some of them maintained that 
a setup could produce thousands of 
parts to drawing specifications with 
only routine checks and minor ad- 
justments, we decided to let the op- 
erators test their pet theories. 

First, we actually let them use 
the drawing limit as the control lim- 
it in running 2000 to 3000 parts. 
Then we had them take 50 random 
samples from this run and plot them. 

Then we had them use only the 
center 50% of drawing tolerance as 
the control] limit, and make another 
run of 2000 to 3000 parts. Comparing 
the resulting frequency distribution 
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from the two runs, they were strong- 
ly impressed with the power of con- 
trol limits. 

We also made up a detailed proc- 
ess control plan (p113) which lists 
the dimensions for operator control, 
and shows the control limits for se- 
lected dimensions. 


Making a pilot run 


Each new part required a pilot run 
—to show whether the part was 
properly tooled, and whether it could 
be set up and run under normal 
production conditions. 

To avoid controversy, a pilot run 
was defined as the first 3000 pieces 
produced with either new tooling 
(original or replacement), a new ma- 
chine, or with a new operator or set- 
up man. 

A pilot run was also required for 
any part that had not been produced 
in the last 12 months. 

During each pilot run, quality 
checks were made in accordance with 
the process control plan for the part. 
If at any point during the run it de- 
veloped that the characteristics could 
not fall within the control limits, or 
if the dimension consistenly fell on 
either the plus or the minus side, the 
run was discontinued until correc- 
tions were made. 

In cases like this, a pilot run would 
be corrected again and again until 
characteristics fell within limits. 

After a pilot run, a random sam- 
ple of 50 parts was taken before 
secondary operations such as burr 


removal, electroplating or burnish- 
ing. The rest of the parts were proc- 
essed through the secondary opera- 
tion, and another 50-part sample 
taken. 

Then the characteristics of each 
of these two sets of samples were 
measured, to determine if the sec- 
ondary operation had either shifted 
the nominal value of a given char- 
acteristic, or had increased the vari- 
ation of the characteristic. If such a 
shift did occur, a compensating shift 
was made at the machine to allow 
for the effect of the secondary op- 
eration. 

If an increase in variation occurred 
(producing defective parts after the 
secondary operation), the secondary 
operation was modified to reduce 
the variation. And, in some cases, 
the drawing tolerance was increased 
if the product design was such that 
it could permit a greater variation. 

In this way, the pilot runs proved 
out our quality plan. Either the specs 
were met, or corrective action was 
taken. Thus Quality Control would 
release a part for production only if 
parts were meeting specs on the 
pilot run. 

After a pilot run was completed, 
all regularly scheduled production 
was considered “normal,” so that the 
machine operator could carry out 
regular quality control procedure 
and insure proper setup. 

This procedure (above) consists of 
random sampling at specified time 
intervals, also on each new bar of 


American Machinist/Metalworking Manufacturing * December 11, 1961 





stock, to make sure that parts re- 
main within control limits. 


Analyzing effectiveness 


As a final step in quality control, 
the quality control plan itself is 
analyzed to see if it is producing the 
desired results. Here is how it is 
done: 

e Parts audit—At random intervals 
(not less than once a week and not 
more than five times a week) an 
auditing inspector selects 25 pieces 
from each machine running at the 
time of the audit. All characteristics 
are measured, the findings are plotted, 
and a record is sent to the quality 


control engineer. If an out-of-con- 
trol condition is indicated, the QC 
engineer checks with the foreman 
to make sure that corrective action 
is taken. 

e Gage audit—The same inspector 
also audits all gages used in: each 
operation, notifying the QC engineer 
if a gage needs replacement or 
maintenance. Corrective action is 
then taken and, if necessary, the 
gage is replaced. 

e Conformance-to-plan audit — At 
random intervals of not less than 
once each week, the QC engineer 
checks the performance of functional 
elements of the plan, reporting con- 


formance or non-conformance to the 
appropriate managers, and recom- 
mendations for corrective action. 
This audit includes parts checks, 
parts handling and _ identification, 
setup procedures and checks, gaging 
frequency, control chart data and 
any other item vital to maintaining 
quality levels. 
e Conformance-to-specification audit 
—The percentage of parts conform- 
ing to specifications (based on stock 
audits, normal line inspection, and 
screw-machine area audits) becomes 
the yardstick by which the effective- 
ness of the plan, and of improved 
quality, is measured. e 





Contour turning to “tenths” 


Just one pass with a tracer attach- 
ment on a lathe is all that’s needed 
to finish-turn and groove the con- 
tours of aluminum sleeves for mis- 
sile fuel metering valves—a job that 
once required nine finish-grinding 
operations. End result: better quality 
and a 25 to 30% increase in produc- 
tion rates. 


Five O-ring grooves, five stepped di- 
ameters and three angles make up 
the contours, which are held within 
0.0006-in. total tolerance on diame- 
ters, and to a surface finish of 32 
microinches rms. 

Los Angeles’ Grindley Manufac- 
turing Co does the job with a True- 
Trace “Synchro-Turn” tracing at- 
tachment on a 12-inch Logan lathe. 
The tracer setup is so installed that 
the attachment doesn’t interfere 
with ordinary lathe operations, and 
the standard compound remains in- 
tact (with the attachment mounted 
at the back of the lathe above the 
bed). In this way, the cross slide 
feeds in at 90° to the spindle axis. 


Full capacity of bed 

The tracer templet holder—usually 
an integral part of the attachment 
—is mounted separately on the lathe 
headstock, so that the tracer attach- 
ment can be used to the full capac- 
ity of the bed length. As a result, 
long parts can be contour-turned in 
two or more stages, if desired, by ma- 
chining them in increments with 
several templets. 

A flat templet and a single-point, 
flat-nosed carbide toolbit are used in 
finish-turning the valve sleeves. The 
tracer attachment provides coordi- 
nated feed rates in all directions, 
achieving fine finishes which once re- 
quired grinding. 

Before finishing, parts are rough- 


machined on a Warner & Swasey 
automatic equipped with form tools 
for fast removal of heavy stock. 

A 1.500-in.-diameter bore, pro- 
vided in the roughing setup, acts as 
a locating surface for finish-machin- 
ing parts as they are held in an ex- 
panding arbor. Concentricity of 
O-ring grooves and other OD con- 
tours with the bore is held within 
0.001 in. TIR in finishing. 

Two O-ring grooves are finished 
on the flanged (large) end of the 
sleeve. Each groove is 0.141 in. wide, 
and 0.004 to 0.005 inch of stock is 
removed per side. At the bottom of 
the grooves, 0.015 inch is removed to 
produce a diameter of 2.480 to 2.482 
in. The tracer also faces the flange 
so that it is square with the axis of 
the part within 0.0005 in. Stock re- 


moved from this face is 0.005 in. 

A 45° angle is finish-machined be- 
tween the 2.100-in. and 1.928-in. di- 
ameters. Stock removal here is 0.010 
to 0.015 in. Two O-ring grooves 
(0.080 to 0.085 in. wide, with a root 
diameter of 1.807 to 1.810 in.) are 
then plunge cut from the solid into 
the 1.928-in. diameter—one on each 
side of a groove previously rough- 
machined. 

A 30° angle brings the 1.928-in. 
diameter down to 1.508 in. Here 
again, stock removal is 0.015 in. An- 
other 30° angle steps the 1.508 in. 
diameter down to 1.360 in., where 
another 0.141-in.-wide O-ring groove 
is produced with a root diameter of 
1.180 to 1.182 in. Finally, the end of 
the sleeve is finish-turned to a di- 
ameter of 1.260 in. e 


Short runs and precise contours are fast and efficient with this tracer attachment on 
a standard engine lathe. Valve sleeves in quantities of about 100 pieces are finish 


turned and grooved with one pass in less time than grinding alone took 
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Titanium pipe or tubing’ 
to be joined 


1. Typical easily-made jig for directing and containing backup shielding gas when butt welding titanium 
tube or pipe. Such jigs give two-sided protection essential to welding titanium outside of purged chambers 


Welding titanium in the open 


Are purge chambers really necessary for welding titanium? Local 
inert-gas shielding on both sides of the weld can do the job just 
as well—and there is no limit to the size of parts it can handle 


By J A Goodford, 


chief welding engineer, 


and J A Manfre. senior technical services engineer, Crucible Steel Co of America 


For a long time it was thought that 
only small titanium parts could be 
welded, because the job had to be 
done in a closed chamber in which 
air was replaced by an inert gas— 
and the chambers weren’t very big. 

Such purged chambers are still 
popular for welding of small titani- 
um parts, but they aren’t absolutely 


Torch nozzle 


Gos through 
torch a= 




















Copper tubing (closed on top) 





necessary. Now, reliable titanium- 
to-titanium welds can be made on 
parts of virtually any size. 

All that’s needed is a slight mod- 
ification of standard stainless steel 
welding equipment and techniques to 
bring titanium welding out into the 
open. Or perhaps “open” isn’t quite 
the word—the job actually requires 


Additional gas line 


__—Gos manitold 


_——Copper shavings 


——Copper screen 


ae) gas 


“Tungsten electrode 


2. Conventional torch nozzle is modified to bring extra shielding gas to weld area. 
Copper tubing filled with shavings diffuses gas over joint area in a soft cloud 
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local inert-gas shielding on both 
sides of the weld. 

Needed, too, is extra attention to 
cleanliness. 

This protection, teamed with a lit- 
tle experience and close adherence 
to established welding techniques, 
can produce made-in-the-open ti- 
tanium welds of excellent joint effi- 
cency in both alloyed and unal'oyed 
grades (Crucible A-40, A-55, A-70, 
A-110AT, B-120VCA, and C-120V). 

Mechanical properties equal to 
those of the annealed base metal 
can be achieved in the as-welded 
condition in all these grades except 
C-120AV—and even that alloy can 
achieve properties approaching those 
of the base metal if subjected to 
post-weld heat treatment. 

Not only that, corrosion resistance 
of the shielded welds in all grades 
(even in as-welded condition) equals 
that of the base metal. 


Effects of contaminants 


One of the major drawbacks in 
welding titanium is that the mate- 
rial is highly reactive and has a 
great affinity for oxygen, nitrogen, 
hydrogen, carbonaceous and most 
other materials. All of these con- 
taminants reduce the ductility of 
titanium welds, even to the point of 
making them glass brittle. 

Further, titanium’s affinity for 
contaminants is particularly strong 
at temperatures over 1000 F. The 
higher the temperature, the more 
rapidly the gaseous contaminants are 
absorbed. Therefore, extreme care 
must be exercised, both in cleaning 
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the parts before welding and in 
shielding the weld itself with inert 
gas. 


Joint preparation 

All foreign matter, regardless of 
its nature, must be removed from the 
area to be welded. If such materials 
as dirt, metal filings or grindings, 
abrasives, or paint come in contact 
with the molten metal, they will be 
drawn into the metal and, on solidifi- 
cation, may result in inclusions, po- 
rosity, or incipient cracks. Because 
these flaws cannot be removed by 
remelting the affected weld area, the 
contaminants must come out before 
welding. 

Wheel grinding and other abrasive 
methods are often used for initial 
joint preparation, but these should 
be followed by draw filing and stain- 
less steel wire brushing. Filing with 
a fine-tooth file removes the rough 
surface of the cut edge, which con- 
tains numerous crevices. 

If not removed, these crevices can 
serve as pockets or traps for air- 
borne impurities, and can promote 
formation of gas porosity. 

When these steps have been com- 
pleted, the area should be cleaned 
either with methanol alcohol or 
acetone, applied with a cellulose 
sponge just before welding. Rags, 
cotton waste, or cloth of any kind 
should be avoided—they could be 
a source of contamination. 

Also to be avoided are such de- 
greasing solutions as carbon tetra- 
chloride or trichlorethylene, both of 
which contain halide compounds that 
could cause titanium to crack at 
temperatures above 600 F. 


Gas shielding 

As has been mentioned, an inert 
gas shield on both sides of the joint 
is essential to welding titanium in 
the open. This is true for either Tig 
(tungsten, inert gas) or Mig (metal, 
inert gas) welding. With the right 
shield, either process can be _ per- 
formed manually or automatically. 

The shielding gas may be argon, 
or helium, or a combination of both. 
Helium causes deeper penetration 
and faster deposition than argon, but 
argon tends to produce a flatter, 
smoother weld. 

A combination of the two gases is 
often used for the prime or face 
shielding, and straight helium for 
the backup shielding, thus taking ad- 
vantage of the good points of both 
gases. A popular mixture is 65% 
argon and 35% helium, although 
this mixture may be varied to suit 
specific situations. 

Pure argon is most popular for 








TABLE | — Automatic Tig-welding of Titanium 


Thickness, Inch 

Electrode Diameter, Inch 

Filler Wire Diameter, Inch 

Wire Feed Rate, ipm 

Volts 

Amperes 

Nozzle ID, Inch 

Gas Flow Rate, cfh 
Primary Shield 
Trailing Shield 
Backup Shield 


Backup Groove, Inch 
Welding Speed, ipm 
Power Supply 


Without Filler Metal 
Addition 


With Filler Metal 
Addition 





0.060 
1/16 
1/16 


0.030 
1/16 


0.060 0.090 
1/16 = 1/16-3/32 
—Not Used— 


0.090 
1/16-3/32 3/32-Y% 
1/16 


0.125 


1/16 


—Not Used— 22 22 20 
10 12 10 12 12 


90-100 125-160 120-130 


u% % 
15A 
15A 
3He 


15A 
20A 
3He 


20A 
25A 


4He 4He 


Y%4x.060 %x1/16 %x.050 
10-20 10-20 10-20 


(Direct Current Straight Polarity) 


Y4x.015 
10-20 


160-190 
% % 


4He 


%ax1/16 
12-20 


220-230 


% 


20A 
30A 
5He 


3ex1/16 
12-25 








TABLE Il — Manual Tig-welding of Titanium 


Material 
Thickness, 
(Inch) 


Current* 
(Amperes) 


Argon Gas Flow (cth) 





Electrode 
Point 
Geometry 


Potentia! 


(Volts) Torch 





0.050 60-70 
0.070 
0.080 


0.140 
first pass 


85-95 
120-130 


130-140 


second pass 105-115 


9 20° Angle 10 
9 90° Angle 15 
9 90° Angle 15 


9 Flat 20 
9 Flat 20 


* Direct current, straight polarity 


Trailing 


10 3 
15 4 
15 5 


15 
15 











TABLE Ill — Automatic Mig-welding of Titanium 


Material Thickness, Inch 

Wire Diameter, Inch 

Wire Feed Rate, ipm 

Volts 

Amperes 

Nozzle ID, Inch 

Gas Flow Rate, cfh 
Primary Shield 
Trailing Shield 
Backup Shield 
Backup Material 


Backup Groove 


Weld Speed, ipm 
Power Supply 


0.125 0.250 0.500 
1/16 1/16 1/16 
200-225 300-320 375-400 
20 30 40 
250-260 300-320 340-360 


%-1 %4-1 %4-1 


50A + 15He 
30A 40A 
20He 30He 
Cu Cu Cu 
¥%x1/16 Yox3/32 56x3/32 
or or or 
3/16x1/16 M%4x1/16 %4x1/16 
15-25 15-25 15-30 


(Direct Current Reverse Polarity) 


50A + 15He 
35A 
25He 


50A + 15He 


0.625 
1/16 
400-425 
45 
350-370 


%4-1 


50A + 15He 
40A 
30He 
Cu 
56x3/32 
or 
Yax1/16 
15-35 
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Direction of motion 


3. Trailing gas shield added to modified 


Mig torch nozzle is recommended for fast 


machine welding. Leading shield keeps spatter out of unwelded joint area 


prime shielding in manual welding, 
and helium for the backup shielding. 
Here again, however, the prime 
shielding may be a combination of 
both gases (more argon. than 
helium). 

The generally recommended set- 
tings for shielding gas and welding 
current are shown in Tables I, II, 
and III. There is no table for man- 
ual Mig welding because Tig is usu- 
ally preferred for the thinner gages. 
(Mig has an advantage only in 
heavier work requiring filler-metal 
additions and machine operation). 

The tables are intended as a basic 
guide only, because the gas pressure 
and current settings may vary with 
the type of equipment employed. 
They may also vary because of joint 
geometry. In general, the best welds 
are obtained by welding at the high- 
est reasonable speed as the weld is 
Jess likely to become contaminated. 


Tooling for gas backup 


Flat butt joints in thin material (up 
to 0.045 in.) can be backed up with 
a flat copper bar. However, the bar 
must be held in intimate contact 
with the titanium throughout the 
length of the joint to exclude air 
from the root side of the weld. 

For heavier-gage material, a 
grooved bar should be used. The 
groove may vary from %4 to % in. 
wide and from 0.010 to 0.060 in. 
deep, depending on the thickness of 
the titanium being welded. This 
groove is purged with the backup 
gas before welding, and gas flows 
through it during the entire opera- 
tion. 

For containers or pipe, the con- 
tainer itself is sealed and purged 
with inert gas and a small bleeder 
hole is provided at one end for full 
evacuation and purging. 

A portable jig for shielding the 
immediate joint area when welding 
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pipe is shown in Fig. 1. A fireproof, 
flexible gasket conforms to the ID 
of the pipe and creates a dam on 
each side of the joint. With correct 
gas pressure, and with the outlet 
holes properly placed, the gas will 
flow smoothly and uniformly to the 
open seam. 

Because titanium needs better 
shielding than most other metals, 
the torch nozzle cup should be 
larger than usual. A conventional 
torch can be modified as shown in 
Fig. 2. Here, copper shavings act 
as a diffuser so that the inert gas 
flows down over the weld in a soft 
diffused cloud. To further protect 
the molten weld pool, the welding 
arc should be shorter for titanium 
than for other metals. In other 
words, the nozzle should be as close 
to the work as is possible without 
obstructing the operator’s view of 
the weld pool. 

For manual welding, the device 
shown in Fig. 2 generally gives bet- 
ter results than a trailing gas shield 
does, and it’s easier to handle. For 
machine automatic welding, both 
the modified torch cup and a long 
trailing shield are recommended 
(See Fig. 3). 

For Mig welding, a flat metal 
shield attached to the leading side 
of the torch is also advisable. Other- 
wise, spatter can leave the protec- 
tive gas atmosphere, oxidize, and 
drop on the joint line to cause weld 
contamination and porosity. 

It is also helpful sometimes to 
create a dam on each side of the weld 
line. This contains the gas more 
efficiently and therefore adds up to 
more effective shielding and lower 
gas consumption. 


Work area 

Arc welding should be done away 
from open windows and doors be- 
cause air currents from such open- 
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ings disturb the inert gas shielding 
and expose the molten weld metal 
to contamination. The operation 
should also be remote from other 
shop activities that could cause air- 
borne contamination—grinding, pol- 
ishing, sand blasting, painting. 

For the ultimate in weld quality, 
it is highly desirable to perform the 
work in a separate room. The room 
should be air conditioned and de- 
humidified—for quality work as well 
as for the operator’s comfort—be- 
cause moisture on titanium causes 
hydrogen pickup, resulting in poor 
welds. Air from the ventilating sys- 
tem should be diffused so it doesn’t 
cause any direct air blasts. 

When titanium is welded in a 
clean, adequately equipped work 
area, and when recommended pro- 
cedures are carefully followed, it is 
possible to produce top quality ti- 
tanium weldments, closely approxi- 
mating the best welding done in a 
purged chamber. 


Inspection and testing 


Inspection procedures for titanium 
weldments are similar to those em- 
ployed for other metals. Such non- 
destructive techniques as visual ex- 
amination, dye-penetrant inspection, 
and radiographic inspection all play 
their usual roles in determining weld 
quality. In addition, hardness sur- 
veys, mechanical property tests, 
and metallographic examination are 
made on representative weld sam- 
ples. 

Destructive testing, of course, is 
a sure way to determine weld qual- 
ity. For one such technique, a weld 
coupon is cut out of the work and 
subjected to a vise bend test. An- 
other simple method is draw filing. 
If the weld is poor, it is hard and 
is thus difficult to file; a good weld 
is soft and easy to file. 

Hardness is another important 
clue. Unless contamination has oc- 
curred, there is no metallurgical rea- 
son for the weld area to be harder 
than the parent metal. An increase of 
30 points on the Brinell scale or 6 
points on the Rockwell scale (B or 
C) indicates contamination at a level 
that would lower ductility and 
toughness of the weld. 

However, this test should be used 
with some discretion, because orien- 
tation of large grains (along with 
some other factors not well under- 
stood) causes considerable scatter in 
hardness testing of titanium. For this 
reason, at least 4 or 5 hardness 
checks should be made on both the 
weld and the parent metal. e 
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EVERY OTHER USEFUL FEATURE 


SPACE SAVINGS 


with New 


BULLETIN 709 LINE* 


Hard to believe — but it’s true! The new Allen-Bradley line of Bulletin 
709 starters cut mounting space substantially —especially above the 
Size 1 rating —but all ratings also offer a substantial increase in inter- 


rupting capacity, long life, and trouble free operation. 

Actually, everything about Bulletin 709 motor starters is new— 
except the famous A-B simple solenoid principle of operation. The 
magnet, the contacts, the coil, the overload relays all have been rede- 
signed and vastly improved. There’s an entire new line of enclosures, 
too, into which Brooks Stevens has designed a family likeness and an 
“eye appeal” that is an added value to all buyers of control, especially 
where the control is resold. 

Let us give you some other important facts about these new starters, 
which include reversing starters, multi-speed starters, combination 
starters, etc. Please write for Publication 6100: Allen-Bradley Co., 
1316 South Second Street, Milwaukee 4, Wisconsin. 





Size 00 
Size 0 
Size 1 
Size 2 
Size 3 
Size 4 
Size 5 





New 

24.4% 
16.9% 
51.0% 
40.6% 
63.9% 
56.3% 








ALLEN-BRADLEY 


Member of NEMA 


QUALITY 
MOTOR CONTROL 





No “job” can lick this 
new Allen-Bradley 


=I =A SINS 
SWITCH! 


Millions of trouble-free operations! All new A-B reversing 
switches easily satisfy such specifications. Using the all-new 
A-B Series K contactors, size has been sharply reduced. 
Open-type reversing switches match the over-all height of 
other A-B starters, because the overload relays are mounted 
on either side of the two contactors. A third relay can be 
added from the front with a screwdriver. 

In the enclosed reversing switch, a two-unit or three-unit 
block-type overload relay is mounted below the contactors. 
The mechanical interlocks are new and so simple in design, they 
just can’t fail to give you dependable service. For more details 
please write to: Allen-Bradley Co., 1316 South Second Street 


Milwaukee 4, Wisconsin. 
Bulletin 705 Size 2 


reversing starter in Nema Type 1 enclosure. 
Ratings to 100 hp, 220 v; 200 hp, 440-550 v. 


MOST ADVANCED CONTACTORS 


Though greatly reduced in size, each rating of this new line of reversing switches has a 
tremendous reverse switching capacity. The new and patented high efficiency magnet 
is cushioned to reduce shock and wear. The new molded coil is impervious to the most 
corrosive atmospheres. The new precision hot molded arc hood greatly increases the 
interrupting capacity and confires the arc. The new weld-resistant cadmium oxide 
silver contacts seat square—no more sliding motion that causes wear. 


NEW, POSITIVE MECHANICAL INTERLOCK 


The simplicity and ruggedness of the new cam-type interlocks assure continuous relia- 
bility—they're good for the life of the reversing starter. The interlock does not have to 
be disturbed or adjusted after changing either contacts or coil. It is located between the 
contactors—out of the way—where careless wiring cannot interfere with the positive 
and consistent operation of the interlock. 


NEW, BLOCK-TYPE OVERLOAD RELAYS 


The new A-B trip-free and tamperproof overload relays—either hand or automatic reset 
—have also been completely redesigned. But the time-proven ‘solder ratchet"’ principle, 
which assures permanent accuracy and reliability regardless of atmospheric conditions 
—has been retained. The block-type relays are furnished as either two unit or three unit, 
both having identical mounting dimensions. When used on special control panels, this 
new design eliminates the need for a separate terminal block. An indicating device is 
provided on each relay to show when it has been tripped. 


QUALITY 
MOTOR CONTROL 
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Metalworking REFERENCE 


Hardness Conversion Tables—| 


The new American Standard Z 76.4—1961 em- 
bodies the collection of standard hardness con- 
version tables found in Standard E 140—58 issued 
by the American Society for Testing and Materials, 
1916 Race St, Philadelphia 3, Pa. Through the 
courtesy of ASTM, two tables from E140-58 are 
reprinted here. The complete standard can be ob- 
tained from ASTM. 

Both tables present data on the relationships of 


Brinell hardness, diamond pyramid hardness, Rock- 
well hardness and Rockwell Superficial hardness 
for carbon, alloy and tool steels in the as-forged, 
annealed, normallized and quenched and tempered 
conditions, provided these materials are homoge- 
neous. The table on this page correlates hardness 
numbers in relation to the Rockwell C reading, 
whereas the table on page 123 presents similar data 
in relation to the Brinell indentation diameter. 
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Niagara 





exclusive ! 


PORTABLE PRESS 
ONMETER 


Battery-powered, transistorized instrument contains latest, miniaturized, electronic components. 


protects press and dies against overloads 
..». Pays for itself many times over 


A must for every press operation. Yet it’s avail- 
able only from Niagara ... and only Niagara 
presses can come equipped with it! 

Tonmeter is a fast, accurate, portable instru- 
ment that measures loads imposed on a press 
during production and takes the guesswork out of 
die setup. By attaching small electronic pickups 
to the frame of each press, one Tonmeter can 
serve your entire plant. 

Safeguards against broken crankshafts and 
cracked frames. Eliminates costly downtime and 
major repairs. Protects expensive dies from 
damage. Avoiding just one such overload disaster 


can more than pay for your complete Tonmeter 
installation. 

To learn how any new Niagara press or press 
brake can be factory-equipped with Tonmeter 
protection ... write for Product Report No. 2 
today. Niagara Machine & Tool Works, Buffalo 
11, N. Y. District Offices and Distributors 
Everywhere. 


America’s most complete line of presses, press brakes, shears, other machines and tools for plate and sheet metal work. 
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Hardness Conversion Tables—I 


Rockwell Superfical 


Brinell Hardness Number® | Rockwell Hardness Number | 4 
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* The Brinell hardness numbers in boldface type are outside the range recommended for Brinell hardness testing in 
Section 5(c) of the Method of ‘I'est for Brinell Hardness of Metallic Materials (ASTM Designation; E 10), see 1958 Book 
of ASTM Standards, Part 3. 

@ Brinell hardness values are given for the Hultgren ball to 601 Brinell hardness; however, flattening of the ball at 
the higher hardnesses gives lower Brinell hardness values than obtained with the carbide ball. For example, material 
having a DPH value of 667 has a carbide ball Brinell hardness of 627, while material having a DPH value of 677 bras a 


Hultgren ball Brinell hardness of only 601. 
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complete source 


for all electroplating and 
metalfinishing equipment 


SeiRo, RECTIFIERS 


Automatic equipment and systems for continuous or Siticon © Seleniom 
batch metal finishing...from the “compact-a-matic” Dependable DC power for 


for precision plating of small components with lim- electroplating, electropol- 
ishing, electrocleaning and 


ited production...to the world’s largest automatic enodising 
plating installation occupying 180,000 square feet... Units from 25 to 50,000 
MEAKER has been the preferred source since 1899. amps with manual, auto- 


matic and remote controls 
“custom-engineered” to 
your requirements — at no 
premium in cost. 


eSebRos. JET PLATER' 


For Precision High-Speed 
Precious Metals Plating 
The complete precious 
metals plating facility in a 
single compact cabinet can 
be used for either rack or 
barrel plating... perfect for 
precision-plating of critical 
electrical or electronic 
parts, specification precious 
metals plating or ‘“‘pilot 

plant” set-ups. 


SelRox. SOLUTION 

¢ FILTERS 
Portable and mobile units for 
all liquid clarification needs. 
1) 600 Series—PRE-MET 
FILTERS. Guaranteed 
leak-proof operation—flow 
rates from 25 to 800 GPH. 
2) Double-duty Series — 
New stainless steel mesh 
element which doubles ef- 
fective filtration area— 
flow rates from 250 to 
18,000 GPH—greater ca- 
pacities to order. 


weakea> THE MEAKER COMPANY 


Subsidiary of Sel-Rex Corporation 


Nutley 10, New Jersey 


Factories and offices Chicago 50, III., and Nutley 10,N. J. 
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How 
Convair-Astronautics 
keeps track of 
this... 


(and 84,999 other missile parts) 


The Manufacturing Control De- 
partment at Convair (Astronautics) 
Division of General Dynamics 
Corporation has a monumental 
problem: how to keep track of the 
movement of over 85,000 indi- 
vidual missile parts. 
The solution: automated data 
preparation by means of a Friden 
Collectadata® system. Situated in 
key plant locations, Collectadata 
transmitters report virtually all parts movements—over 
5000 every day—to central Collectadata receivers which 
record them into punched paper tape. At day’s end the 
Collectadata tapes are fed into the electronic computer 
at Astronautics for further data processing. 


This is what Astronautics says: “The Collectadata has 
been in use at Astronautics for less than a year. But by 
eliminating tedious manual paperwork, and by assuring 
prompt processing of all inventory reports, it has already 
saved considerable time, trouble and money.” 


How much could Collectadata save you? Call your Friden 
Systems Man, or write: Friden, Inc., San Leandro, Calif. 


THIS IS PRACTIMATION: automation so hand-in-hand 
with practicality there can be no other word for it. 


* 
Sales, Service and Instruction 
Throughout the U.S. and World | 
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End Your Tot 
with the A-L ST 








Allegheny Ludlum’s STEEL- | 
ECTOR Program. You know 
before you order that the grade 


you have selected is in stock, in 


the size you choose. Here’s how _ 
the STEELECTOR System 


works: 

First, you select the right tool 
steel for your job by using a 
STEELECTOR Card. Then you 
check the STEELECTOR Data 
Stock List for the particular 
grade selected best for your job. 
(There is a List for each of the 
18 STEELECTOR grades.) All 
sizes and shapes in stock are 


pering, and annealing tempera- 
tures. The List also gives the 
typical analysis of the steel, i 


AISI number, and describes its — 
properties. Typical applications 


working hardnesses to confirm 
your selection. 


The a  — 
Mi 
é Too) Ste Ludiur, 





Free Booklet Explains the 
STEELECTOR System 


You will find a complete descrip- 
tion of the STEELECTOR Pro- 
gram in this colorful 10-page 
Allegheny Ludlum booklet. It 
tells how the STEELECTOR 
System helps you pick the right 
tool steels, save time, and end 
your supply worries. 

Each of the STEELECTOR 
grades is listed in the booklet 
along with its description, appli- 
cations, and AISI type number. 
Included are three handy 
STEELECTOR Cards that will 
save you time in picking the right 
steel for tool room, hot work, and 
high speed applications. Every- 
one who helps select tool steel 
needs this booklet. For your free 
copy ask your A-L representa- 
tive, or write: Allegheny Ludlum 
Steel Corporation, Oliver Build- 
ing, Pittsburgh 22, Pennsylvania. 
Address Dept. TS12. 


cy, 


What Can The A-L STEELECTOR 
Program Do For You? 


Whether you are president, pur- 
chasing agent, stock room super- 
visor, engineer, or heat treater, 
you will find the STEELECTOR 
System can save you time, re- 
duce costs, and make your job 
easier. Check this list and see 
how the STEELECTOR System 
can help you: 
Owner, president or vice pres- 
ident. Reduces costs in ware- 
housing, purchasing, and inven- 
torying. Insures selection of the 
right tool steel—prevents misap- 
plication and wrong heat treat- 
ment. 
Operating man, superintend- 
ent, foreman, production 
control man. Ends availability 
problems. Large local warehouse 
stocks enable your in-plant 
stocks to be reduced. Consistent 
high quality. 
Engineer or metallurgist. 
Speeds selection of the right tool 
steel . . . saves the time formerly 
spent in selection for jobs that 
need it. 
Specifier, designers, tool 
room man. Assures you of the 
availability of the size and grade 
you need. Only 18 grades to con- 
sider for 96 percent of all appli- 
cations. 
Stock room supervisor. Saves 
storage space because fewer 
grades need to be stocked. Order- 
ing is simplified and paperwork 
reduced. 
Heat treater. Helps you op- 
erate furnaces more profitably 
more tools can be treated at 
a time. 
Purchasing agent. Reduces 
paperwork and inventory needs. 


To learn of all the benefits of the 
A-L STEELECTOR System, 
ask for the STEELECTOR 
booklet described in the adjoin- 
ing column. 3297 


ALLEGHENY 
LUDLUM?¢? 


_— 





An invitation 
You are cordially invited to join this distin- 
guished group of companies who have entrusted 
us with the responsibility for solving subcontract 
problems on components, assemblies and com- 
plete, high-precision machines. 


Your subcontract headaches will disappear fast 
in TMW’s million square feet of completely in- 
tegrated manufacturing facilities which include: 
1200 modern machine tools, a completely mech- 
anized foundry (one of the country’s largest), 
3000 skilled craftsmen with a corps of industry’s 
top designers and engineers. 


TMW’'s facilities and 65 years’ experience in 
precision (tolerance to 10ths) manufacturing is 
available to you now, on a short or long-term 
basis. For more details, or for new Facilities File 
Folder, call or write: Textile Machine Works, 
Contract Division, Reading, Penna. 











TEXTILE MACHINE WORKS 
CONTRACT DIVISION ©® Reading, Pennsylvania 
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Travel Problem 


WITH INTEREST GROWING in the de- 
velopment of international stand- 
ards, it is becoming increasingly im- 
portant that U S industry take an 
active role in the development of 
such standards if it wants the U S 
point of view presented forcefully 
in the formulating stages. 

Too often, the drafting of an in- 
ternational standard is left to a 
working committee whose meetings 
we can’t afford to attend and when 
the plenary stage is reached we ex- 
pect one or two overworked dele- 
gates to present the U S attitude on 
a score or more of highly technical 
areas of as many different fields. At 
one minute the delegate will be talk- 
ing about the direction of rotation 
of controls on machine tools and the 
next he will be discussing test meth- 
ods for electric motors. Even the best 
men are at a disadvantage under 
such conditions. 

If we are serious about our foreign 
trade we had better be serious about 
the developing area of international 
codes and standards that may one 
day determine what we can and 
can’t sell abroad. 

The big hurdle is the transatlantic 
air fare. A company will place one 
of its technical staff on a committee 
that meets two or three times a year 
in the U S without hesitation, but is 
understandably hesistant about even 
annual meetings abroad. 

Perhaps the solution is a fund to 
cover the travel cost of U S mem- 
bers of committees rather than do- 
ing each one on a hat-in-hand basis 
as now. We’d like to see a study 
made of the possibilities of the 
American Standards Association be- 
coming custodian of such a fund with 
industry contributing in proportion 
to its interest in foreign trade. 


Talking Shop 





Who Measures Productivity? 


EVERYBODY TALKS about productivity 
in broad, national terms, but not 
many companies measure it in spe- 
cific terms for their own plant. We 
reported on one that does when we 
told about IBM’s method (AM—Feb 
20, ’61, pl05). Now the National 
Industrial Conference Board has re- 
ported on five companies that use 
productivity to: 

ePlan and control manufacturing 
operations. 

eMeasure the effectiveness of in- 
vestments in machinery. 

eDetermine the effect of a given 
wage increase. 

eUnderstand the relationship of 
wages, prices, and productivity. 

The report is in NICB’s “Measur- 
ing Company Productivity.” 


Honed Shaft 

Rotor sHaFts for ships produced at 
US Steel’s Homestead plant used to 
be reamed and lapped on the inside 
diameter. A typical bore might be 
4.5-in. diameter and 27 ft long. A 
satisfactory bore by reaming and 
lapping might take 80 hours. 

Now the job is done in one hour 
by honing. A Micromatic Hydra- 
honer is used to both rough and fin- 
ish hone the bores. Finish honing is 
accomplished during the last three 
minutes of the cutting cycle by re- 
ducing the expansion of the abrasive 
stones to provide a fine feed. About 
0.025 in. of stock is removed alto- 
gether. 


Fuel on the Flame 
“IS CREATIVE DESIGN being shackled 
by production inertia?” was the 
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provocative title of a paper pre- 
sented at the SAE Heavy Duty 
Vehicle Meeting last fall. Turner 
Timberlake of the Army Engineer 
R & D Labs answered his own ques- 
tion with a strong yes. Timberlake 
was reporting on a study that the 
Ft Belvoir lab had made of 98 
different product redesigns for de- 
volopments on earthmoving equip- 
ment. 

These projects were traced from 
beginning to end and what shocked 
the author was that he discovered 
that the equipment lovingly de- 
veloped by the designers was being 
redesigned by the manufacturing 
men. 

It was found that about 78% of the 
design changes related directly to 
some aspect of the manufacturing 
process. In tractors, the design 
changes averaged 3.5 per individual 
part when the tractor was a new 
design to the manufacturer, but 
similar to ones already produced by 
other manufacturers. Design changes 
averaged 4.3 per part when the trac- 
tor was a new concept. 

We agree with some of Timber- 
lake’s conclusions: ‘Technical ad- 
vances occur at a pace much more 
rapid than tooling wears out or can 
be depreciated by the present tax 
structure to stimulate investment in 
new machinery.” We'll even agree 
that not all production men are as 
up-to-date on new methods as they 
should be. 

But we think he underrates the 
contribution they made, when his 
own figures show that more than 
three out of every four design 
changes were to make the product 
less costly to manufacture. e 





Practical Ideas 





e 7. @ 
Die Forms Spiral Springs 
This special die was designed to wind a flat-wire spiral 
spring having two full turns with one stroke of a 
short-stroke press. To achieve this it was necessary to 
utilize both the downstroke and the upstroke. 

The mandrel A has a slot cut across one end to re- 
ceive the end of the precut length of half-hard spring 
steel. Mounted on it are two one-way roller clutches 
B and C, each carrying a pinion on its hub. Attached 
to the ram are two rack sections D and E so arranged 
that section D meshes with the pinion B on the side 
away from the cperator, and section E meshes with 
pinion C on the side nearer the operator. The gear 
ratio is such that one stroke, down or up, produces one 
full revolution of the mandrel. A hole in the die plate 
permits the racks to pass through on the downstroke. 
The block F is slotted to guide the strip and prevent it 
from curling up during the forming operation, and the 
spring plunger G applies pressure to the strip to hold 
it tightly against the mandrel during forming. 

The straight blank is inserted in the slot in guide F 
and in the slot in the end of the mandrel, its outer end 
being positioned against a stop, not shown. As the 
ram descends, clutch C is operated by rack E, rotating 
it in a clockwise direction, as seen from the left. Rack 
D also rotates clutch B. but this is free-wheeling and 
so transmits no motion to the mandrel. On the up- 
stroke, clutch B rotates the mandrel in the same di- 
rection while clutch C free-wheels. 


A forked hand tool is used to strip the work off the 
mandrel, and natural springback allows it to open up 
to the shape shown. 

L Kasper, Philadelphia, Pa 





by means of strap hinges and screws. 


chines. It is made of a piece of half- 
Fred Lettino, L I City, NY 


inch plywood to which are screwed 
two steel rails. The screw heads are 
countersunk well below the surface 
of the steel. In this way we combine 
the good sliding characteristics of the 
steel with the protection of the tie- 
rods by the wood. 
Howard Levy, Brooklyn, NY 


Slide Aids Mold Positioning 
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Folding Wings Improve Broom 


When sweeping up in the shop you 
can do a faster job with a wide 





Wrench Serves as Pipe Vise 


Whenever a mold has to be put into 
a horizontal molding machine, the 
operator usually slides it into the 
machine along any piece of material 
that happens to be handy, resting 
the support on the tierods. If he uses 
a steel slide, the rods may be nicked 
or scored by it. If he uses a wood, 
he finds it hard to slide the mold 
along it. 

We found it to be a big help to 
keep a “sliding board” near the ma- 
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broom, but you run into trouble when 
trying to use it in narrow aisles and 
between machines. With the design 
shown here, you can adjust the 
width by raising or lowering one or 
both wings. 

To make it, use two similar push 
brooms, remove the handle from one 
and cut the body of the broom into 
pieces, each about % in. shorter than 
the half length. Attach the two sec- 
tions to the ends of the other broom 


When you've just got to have a pipe 
vise and there isn’t one handy, you 
can do an emergency job with a 
monkey wrench and an ordinary 
bench vise. Open the wrench jaws 
so the edges of both jaws will bear 
on the OD of the pipe, then put both 
the wrench and the pipe into the 
bench vise and tighten up. This will 
give a three-point grip and will hold 
the pipe without slipping. 
H Burdett, Tacoma, Wash 
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Floating Table Permits Profile Milling 


We had to mill a lot of smail brass 
details of irregular contour and could 
not tie up our engraving machine 
for so long a time. So we built a 
floating table for use on a vertical 
mill and made it big enough to han- 
dle a fairly wide range of part sizes. 

The base is a piece of half-inch 
ground stock, 6 x 10 in. To each 
corner is attached a machine steel 
block, 34-in. cube, equipped with a 
nylon sleeve bushing through which 
pass the 14-in. drillrod guides. 

The table is half-inch ground 
stock, 6 x 8 in., and has attached to 
it four steel blocks 34 in. square by 


1% in. long. Half-inch holes are 
drilled through these blocks parallel 
to the table length. The guide rods 
pass through these holes and are 
secured by setscrews. Cross holes are 
also bored through and equipped 
with nylon bushings for the trans- 
verse guide rods. Stop blocks, *4-in. 
cube, are also attached to the under- 
side of the table, through which the 
transverse rods pass and are secured 
by setscrews. A tie plate of 1/16 x 6 
x 6 steel is screwed to the bottom 
of the guide blocks for rigidity. 
The table can move freely a dis- 
tance of 2 inches left to right and 


Practical Ideas 





1% inches front to back. The nylon 
bushings may be replaced by Teflon 
for slightly easier movement, but 
these will not support so heavy a 
load as nylon. For light work we fit 
two handles to contro] table move- 
ment, but for heavier work we at- 
tach a bracket to the long edge of 
the table, through which passes a 
single handle with a rounded end 
that engages a spherical seat in a 
bracket attached to the machine ta- 
ble. This provides a joy-stick con- 
trol with leverage than the 
direct handles. 

The top of the table is tapped with 
a pattern of No. 10-32 holes for at- 
tachment of workholding fixtures. 
A follower of the same diameter as 
the cutter to be used is held in a 
clamp bracket attached to the milling 
head and provided with a long slot 
for adjustment. 

In operation, a templet is attached 
to the workholder, and the work is 
located by suitable means so that 
pieces always lie in the same posi- 
tion. All the operator has to do is 
to manipulate the table to keep the 
follower in contact with the tem- 
plet as he traces around its outline. 
The base is, attached to 
the miller table. 

K Haller, Millington, NJ 


more 
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Setup Permits Contour Turning on Engine 


Lathe 


For short runs on parts with a convex contour, this 
arrangement has proved to be simple and economical. 


For the sake of clarity, the carriage is shown moved 
over to the right. In actual practice the templet would 
be positioned under the chuck to permit the cutting tool 


to contact the work. 


The templet can be cut from sheet brass and attached 
to the ways by hook bolts or by straight bolts passing 
through a strap clamp under the bed. The stylus is 
made of CRS, case hardened. In many cases it is not 
necessary to drill and tap the carriage because the 
mounting holes for the follow rest can be used for hold- 


ing the stylus. 














Contact of the stylus with the templet is maintained 
by lightly tightening the carriage, although a pair of 
springs may also be used, as shown. All in-feeding is 


done by advancing the compound rest while the cross- 
slide moves the tool across the face. 


Conrad Costigan, Brooklyn, NY 
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Combination Die Cuts and Forms Clips 
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Small clips for automobile oil lines 
are usually produced in two opera- 
tions. This die is designed to pierce, 
cut off, and form in one. 

Stock feeds from the right and 
two holes are punched. The inner 
punch is carried in a cutoff punch 
which rounds the leading edge of 
the stock and, at the same time, 
rounds and cuts off the trailing edge 
of the preceding blank. As the ram 
descends, a round mandrel carried 
on a spring-loaded holder forces the 
blank between the two lower form- 
ing-die sections, forming it into a 
U shape. Then a wedge on the punch 
holder contacts the lefthand forming 
die, moving it to the right to wrap 
the blank further around the man- 
drel and produce the right-angle 
bend. The mandrel remains station- 
ary during this part of the stroke, 
downward movement being absorbed 
by the springs. 

On the up stroke, the left-hand 
forming die is pushed back by a 
strong spring that bears against a 
pin in its lower face. The mandrel 
is then free to lift the finished part 
clear of the dies. There is sufficient 
springback that the work does not 
bind on the mandrel and it can be 
blown off by an air jet, although a 
stripper may be incorporated if it 
is considered advisable. 

The left-hand forming die also 
carries a stop pin on its top face, so 
positioned that, when the die is in 
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its extreme left position, the pin will 
act as a length gage for the stock. 
The operating wedge is adjustable 
by a small wedge attached to the 
punch holder and is backed up by 
a heavy block. 

Hjalmar Dahl, 
Sweden 


Upplands Vasby, 


Adjustable Parallels Aid 
Die Assembly 


We have long had a problem with 
sliding diecasting dies into very 
closely machined cavities in the die 
blocks. We used all kinds of jury 
rigs to shim up the die to the exact 
height of the cavity, but frequently 
got binding and burrs on the edges. 

We finally made up these adjust- 
able parallels which have a wide 
range of adjustment and can be set 
very finely. The jack screws have 
fine-pitch right- and left-hand 
threads at their opposite ends, and 
large knurled rings at the center. 
By turning both rings together we 
can raise or lower the die as needed. 
One set is used at each end of the 
die. 

Carl S Frank, Clark, NJ 





PRECISION EXPANDING MANDREL 
Was the winning entry in the Sept 18, 1961 issue. 


The $25 prize is awarded to: 


E W Swanson Jr, San Jose, Calif 


AN EXTRA $25 will be paid for the best 
Practical Idea in each issue of American 
Machinist/Metatworking Manufacturing. All 
items appearing on the Practical Ideas pages 
are eligible. In case of a tie, duplicate prizes 
will be awarded. 


PAYMENT—will be made as soon as tabula- 
tion is completed, and is in addition to the 
regular rate for the item published. 


JUDGES—are a group of American Machinist/ 
Metalworking Manufacturing readers 
select articles they prefer in a particular is- 
sue. The group changes entirely with each 
issue and thus represents a true cross-sec- 
tion of readers. Their decision is accepted 
by the editors, without reservation or bias, 
as final in each case. 


who 


REQUIREMENTS—Items must be submitted by 
the originator on an exclusive basis. Do not 
worry about your shortcomings as an author, 
draftsman, or photographer—every item will 
be edited in accordance with AM/MM stand- 
ards, and readers will judge only the finished 
product—in terms of its usefulness to them. 


WHO MAY ENTER—Anyone may enter except 
employees of McGraw-Hill Publishing Co Inc, 
and those of advertising agencies or depart- 
ments. Suggest to your employees that they 
submit ideas. 


HOW TO ENTER—Send all entries to: Practical 
Ideas Editor, American Machinist/Metalwork- 
ing Manufacturing, 330 W 42nd St, New 
York 36, NY. Please make sure that your 
name and address are included. 
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V|Portrait 





Frederick V Geier 


Guiding the world’s largest 
machine tool building company 
through fat years and lean 
is a job that requires 

an extraordinary combination 
of foresight, technical 
knowledge, business acumen 
and diplomacy. Meet the man 
who has displayed all these 
qualities and more in his 
better than a quarter century 
QB wo 


Chief of The Mill 


It was shortly after the turn of the 
century at the then-young Cincin- 
nati Milling Machine Co. In the 20 
years or so since he founded it, Fred 
A Geier had almost always dropped 
into the plant to answer his mail 
before going to church on Sunday 
morning. 

Often he brought along his young 
son, Frederick V Geier, who spent 
his time wandering through the shop 
while he waited for his father. It 
was a good idea, the elder Geier 
thought, to let the boy nose around 
and get the feel of things. He could 
not foresee that the boy would one 
day head the world’s largest ma- 
chine tool company. Or perhaps he 
could—the Geiers have had the gift 
of foresight and anticipation to an 
extraordinary degree. 

Frederick V Geier was born into 
the proud tradition of the Too] Build- 
ers of Cincinnati less than a decade 
after “The Mill” itself was born out 
of a shop in a brick shed behind one 
of Cincinnati’s famous old German 
concert halls. 

It was a strange beginning for the 


company, 77 years ago. Fred A Geier, 
a young Kansas bank clerk, had come 
to Cincinnati to settle his father’s 
estate. Among the outstanding debts 
was one incurred by a little machine 
shop with a big name, the Cincinnati 
Screw and Tap Co. When Geier 
arrived on the scene, the little shop 
had just been through an Ohio River 
flood and a disastrous fire, and its 
finances were shaky. 

It is not sure whether he ever did 
collect the debt, but Fred A Geier 
saw possibilities in the little shop, 
which had a dozen machinists at 
work on various projects, one of 
which was building a small milling 
machine for the shop’s own use. 


First step forward 


Within a short time, Geier per- 
suaded the senior partner to dispose 
of the screw and tap business and to 
concentrate on the manufacture of 
milling machines. By 1897, the new- 
ly renamed Cincinnati Milling Ma- 
chine Company had already walked 
off with a gold medal at the Brussels 
Exposition and was beginning to 
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achieve an international reputation 
for product quality. 

The company was already well on 
its way to machine tool preeminence 
when young Frederick V Geier, com- 
plete with Phi Beta Kappa key and 
a diploma from Williams College, 
joined it in 1916. (Incidentally, he 
subscribed to and read AMERICAN 
MACHINIST all through his college 
days.) 

He had been with the company 
scarcely a year when World War I 
broke out. He promptly joined the 
Army and served as an Ordnance 
sergeant until 1919. 

From then until 1934, when he 
took over the presidency of the com- 
pany upon the death of his father, 
Frederick V Geier served in ca- 
pacities from clerk to vice president 
and general manager. 

His deep-seated respect for the 
traditions of American craftsman- 
ship, coupled with an exceptional 
talent for business and technology, 
were to make him a fit successor to 
the man who brought a tiny shop 


into international prominence. 
(Continued on next page) 
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Geier would one day later write, 
“All through the ages man has sought 
to increase his power and ease his 
work by making and using tools. 
The advance of civilization has de- 
pended not alone upon the progress 
of man’s ideas, but upon the avail- 
ability of the tools and machines 
needed to carry those ideas into 
effect.” 

The 77-year-old Cincinnati Mill- 
ing Machine Co has achieved its 
greatest growth here and abroad 
under Frederick V Geier’s leader- 
ship. In the post-World War II years, 
for example, while the U S machine 
tool industry as a whole increased 
its output by 50%, Cincinnati Mill- 
ing upped its volume 270%. Today 
the company has 10 plants in the 
U S and seven overseas. 


Expansion abroad 


Since Frederick V Geier took over 
the presidency in 1934, the company 
has formed Cincinnati Milling Ma- 
chines Ltd in England (five times ex- 
panded since), and Heald Machines 
Ltd in England in 1957; has acquired 
the British pressbuilding firm of 
Hordern, Mason & Edwards Ltd; 
formed Cincinnati Nederland NV in 
1954, and Cincinnati-Chomienne in 
France two years ago. Even more re- 
cently, The Mill acquired Weather- 
ley Oilgear Ltd’s facilities at Big- 
gleswade, England. 

At the opening of the Dutch plant 
(Cincinnati-Nederland NV, Geier 
made a big hit by memorizing and 
giving a speech in Dutch, which he 
doesn’t speak. 

At World War II’s end, The Mill 
formed Cincinnati Lathe & Tool Co 
and began building economy-priced 
lathes. Then, in the middle 50s, the 
assets of The Heald Machine Com- 
pany were acquired—all this on top 
of a tremendous expansion of the 
parent company and its divisions, 
which range in product scope from 
mammoth transfer machines to mill- 
ers and grinders, and to grinding 
wheels, cutting fluids and other 
chemicals, reinforced glass fiber 
plastic moldings, and printed cir- 
cuit boards. 


It’s people who count 


Geier is a man with unusual tal- 
ent for choosing topnotch execu- 
tives, technical people and workers 
—and for keeping them. Back in the 
30s, for example, Cincinnati Milling 
set up a “bad times” fund. Its pur- 
pose: to keep men at work and 
“things going generally” when the 
going got rough. The company drew 
on the fund for the first time dur- 
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ing the 1958 recession—even though 
it did manage to wind up the year 
in the black. 

As Geier himself says, “It is the 
people who have made this company. 
It is the combined skill and crafts- 
manship of everyone, plus their de- 
sire to turn out the best product 
possible.” 

But if Frederick Geier admires 
the people who work with him, the 
admiration is mutual. Says one long- 
time associate of him: 

“His mind is imaginative and prac- 
tical at one and the same time. He 
has an uncanny knack of being able 
to spot a mistake in a plan, a design 
or a manuscript. He is a real execu- 
tive, with the respect of his em- 
ployees, and is not adverse to taking 
off his coat and pitching in with them 
on any kind of a problem. And he 
seems to arrive at a proper conclu- 
sion faster than most men get up 
steam enough to cogitate a prob- 
lem.” 

Not only has Geier built up such 
loyalty among the thousands of em- 
ployees of The Mill and its subsidi- 
aries—he has made friends for The 
Mill around the world by bringing 
in young men from other countries 
to train in the company’s extensive 
(there are 24 in all) apprentice and 
technical training programs. 


Foresight pays off 


The men of The Mill have faith in 
the good business sense and execu- 
tive ability of Frederick Geier. “He’s 
a real perfectionist,” they’ll tell you 
in Cincinnati. And they have come 
to respect mightily his uncanny 
knack of knowing where to expand 
and when to expand. The year he 
took over the presidency, for ex- 
ample, Cincinnati became the first 
U S builder to manufacture machine 
tools outside the United States (La- 
pointe had set up a plant in Eng- 
land earlier but only for the manu- 
facture of broaching tools). The 
company’s Birmingham, England, fa- 
cility, built in the depths of the 
depression, is today the largest man- 
ufacturer of milling machines in the 
British Commonwealth. 

Then there was the time Geier 
sank a considerable chunk of The 
Mill’s operating capital into a new 
foundry, which many people con- 
sidered unnecessary. Not only has it 
since paid for itself many times over, 
it has become a model for other 
iron foundries all over the world 
because of its many innovations. 

But foresight is the forte of Fred- 
erick Geier and his executive team. 
On the economic side, The Mill is 


solidly established in the British 
Commonwealth and in the European 
Common Market area—and of course 
in the United States and virtually 
everywhere that metal is machined. 

This same vision extends into re- 
search and development of new met- 
alworking techniques. Long ago, Cin- 
cinnati Milling sensed the interest 
in, and trend toward, “chipless ma- 
chining.”” The company has been in 
the forefront of such widely accepted 
developments as numerical control 
and electrical discharge machining. 
And it has been the first to research 
the metal-cutting techniques of the 
future: sub-zero machining, hot ma- 
chining, and ultra-high-speed ma- 
chining. 

As might well be imagined, the 
head of the world’s greatest machine 
tool empire is the busiest of men, 
traveling abroad at least twice a 
year to visit The Mill’s British, 
Dutch, and French plants. Recently 
he was in the Far East. Yet he holds, 
or has held, many school and college 
trusteeships, and directorships in a 
variety of companies, civic and in- 
dustrial organizations. 

He has served his industry (treas- 
urer, vice president and, at the time 
of Pearl Harbor, president of the 
National Machine Tool Builders’ As- 
sociation), his community (Director, 
Community Chest of Cincinnati; 
Chairman, Museum of Natural His- 
tory), and his country long and well 
(Machine Tool Industry Advisory 
Committee of the Munitions Board, 
ECA Industrial Advisory Committee, 
Business Advisory Council to the De- 
partment of Commerce). 


The full life 


This is only a random sampling of 
the civic, industrial and govern- 
mental advisory offices Frederick 
Geier has held in the last two decades 
or so, but today, a rugged 68, he con- 
tinues to like the full life. In fact, 
he and Mrs. Geier (they have two 
sons, two daughters and 16 grand- 
children) still enjoy canoe and fish- 
ing trips in the wilds of Nova Scotia. 

Yet with all his extracurricular 
activities and the responsibility of 
running the world’s foremost ma- 
chine tool company, Geier finds time 
for deep concern over the future of 
America and its industry. 

Fourteen years ago, speaking at 
the Rochester Institute of Technol- 
ogy, he warned, “We must speak 
with a firm voice, with the strength 
of purpose and industrial power to 
back it up. The high productivity 
that brings national strength chal- 
lenges all the energy and ability we 
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can bring to the task ... We must 
be alert to improve what we make 
and how we make it. 

“Everywhere we look we see how 
great is the gap between what is and 
what could be... If we could bring 
all production up to our best records, 
if we could show how much more 
man can achieve than he is doing, 
what a different America, what a 
different world this would be.” 


Once again, the very quotable Mr 
Geier, speaking two years later be- 
fore the Newcomen Society of 
America, said, ‘““The machine tool has 
given man the mastery of power and 
of metals. Often we speak of the 
Steel Age, the Age of Electricity, 
the Automobile Age, the Air Age, 
the Atomic Age. When we _ look 
closer, we see that this in reality is 
the Machine Tool Age.” 


During his Newcomen address, he 
told of the contributions made by 
such eminent Cincinnati machine 
tool men as George A Gray, J A 
Fay, Henry’ Bickford, William 
(“Uncle Billy”) Lodge, Fred A 
Geier, and Richard K LeBlond. 

Characteristically, he failed to 
name another who has made Cincin- 
nati so eminent in the machine tool 
world—Frederick V Geier. e 





Gleason Works, Rochester, NY, has ap- 
pointed Howard F Carver vice president 
and general manager. Mr Carver, pre- 
viously a vice president of the company, 
had also held the position of assistant 
general manager 


Birdsboro Corp, Birdsboro, Pa, man- 
ufacturer of heavy presses and ma- 
chinery, has elected Robert W Frank 
president to succeed G Clymer 
Brooke who has been named chair- 
man of the board. Mr Frank was 
formerly vice president of the firm. 


E W Bliss Co has appointed Richard 
E Rassel Detroit district sales man- 
ager for the Press Division. He suc- 
ceeds J L Chase who was recently 
named manager of container ma- 
chinery sales. Mr Rassel was for- 
merly manager of automotive press 
sales. 


DoAll Co, Des Plaines, Il], has named 
John Suerth product manager for 
cutting oils, lubricants, and coolants. 
He was formerly a research chemist 
at Universal Oil Products, Des 
Plaines. 


Crown Machine & Tool Co, Fort 
Worth, has named Fred O Detweiler 
president. He recently resigned from 
his post as president of Chance 
Vought Corp. 


Names in the News 


Clearing Division of US Industries has 
named Karl E Peglow vice president, 
manufacturing. He was formerly direc- 
tor of manufacturing at Clearing. Prior 
to that, he was general manager of U S 
Rockford Division 


Industries’ 
Kerns United Corp, Calumet City, 
Ill, manufacturer of specialized in- 
dustrial lubricants, has named B L 
Smalley president. Formerly general 
sales manager, he succeeds Bruce 


W Glenn who was recently named 
president of Kerns Lubricants Ltd, 


\ 


Cone Automatic Machine Co, Windsor, 
Vt, has named Stanley A Brandenburg 
domestic sales manager. He was pre- 
viously president of the Brandenburg 
Machinery Co, Dayton, Ohio, where he 
also acted as a consultant in machine 
tool design 
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Cincinnati Milling Machine Co has ap- 
pointed Louis E Eberts president-direc- 
teur of Cincinnati-Nederland N V (Dutch 
subsidiary). He has been assistant ex- 
port manager, and _ vice president of 
Cincinnati Milling & Grinding Machines 


Toronto, a newly formed Canadian 
company. 


Emhart Manufacturing Co has ap- 
pointed James H Taylor general 


manager of the Portland, Conn, Di- 
(continued on p205) 


Harron, Rickard & McCone Co of South- 
ern California has appointed Joe Bungartz 
vice president-sales manager. He has 
been associated with Cincinnati Milling 
Machine Co for 23 years and for the 
past 11 years has been western district 
manager 
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- Versatility 


Part: Stud 
Screw Stock: 1% in. BETH-LED round, cold drawn 


Chip Removal: 52.5 per cent 


Cutting Speed: 289 SFM—up 25.2 per cent* 


Production Rate: 2000 pieces/hr—up 35.7 per cent* 


*Over the control stock: C1213 non-leaded steel 


Beth-Led bars machine at least 20 per cent 
faster than non-leaded steel on parts such as 
the stud above. On bar automatics, this 
leaded carbon screw stock will go a long way 
toward boosting your production by speeding 
metal removal and lengthening tool life. Chip 
control is excellent. Machined finish is tops. 

Cut your production costs with Beth-Led. 
Beth-Led is available for fast-delivery ... 
cold-finished as distributed by non-integrated 
cold drawers ... or hot-rolled, as produced by 


Bethlehem. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA, 
Export Sales: Bethlehem Stee! Export Corporation 


BETHLEHEM STEEL 


CIRCLE 345 READER SERVICE CARD 
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New Materials 





Dow Industrial Gas Gives Faster Cutting 
Speeds, More Economy Than Acetylene 


Operating economies from 15 to 45 
percent are offered by stabilized 
methylacetylene marketed under the 
name of MAPP. The gas combines 
the high energy characteristics of 
acetylene with the handling and 
safety of propane. Although it is a 
member of the acetylene family and 
can be liquified and handled in regu- 
lar LPG equipment it is not a formu- 
lated acetylene or propane. The com- 
ponents of the new gas are methyl- 
acetylene, propadiene and related 
compounds. Besides being safer and 
cheaper than propane the gas gives 
faster cutting speeds than acetylene 
and has about the same flame tem- 


perature as acetylene. 

Like acetylene and propane MAPP 
has a heat combustion of about 20,- 
000 BTU per pound. It can be used 
at pressures up to 300 psig and has 
an oxygen consumption of 2.3 parts 
oxygen to 1 part MAPP, which is 
about the same as acetylene on a 
weight basis but less than the con- 
sumption rate of propane. 

The flame obtained with MAPP 
is said to be easier to light and 
adjust than propane, and backfire 
and flashback are said to be prac- 
tica'ly impossible to cause. 

Dow Chemical Co, Midland, Mich 


MORE DATA? Circle 96, inside back cover 





Silicone Release Agent Easily 
Removed Prior to Painting 
Silicone parting agent that combines 
a high release efficiency with a high 
degree of compatibility for paints, 
finish coats and adhesives is avail- 
able in two forms—Dow Corning 230 
Fluid, or Dow Corning 231 Emulsion. 

Cleaning methods normally rec- 
ommended for removing oil or grease 
from any surface prior to painting 
will prepare the silicone coated area. 
In the illustration above conventional 
silicone release agent was rubbed 
onto the panel at left and Dow Corn- 
ing 230 Fluid rubbed onto the panel 
at right. Both panels were cleaned 
by vapor degreasing and then spray 
painted. Surface on the right gave 
greater wettability. 

When surfaces are cleaned of the 
new silicone fluid there is no marked 


change in the adhesive value of 
cements and glues used to bond parts 
released from molds treated with the 
fluids. 

In most release applications the 
new fluid is applied by spray or brush 
after solvent dilution. Dilutions of 
one part of 230 Fluid in 50 to 200 
parts solvent are effective. 

The fluid and emulsion are now in 
use as release agents for industrial 
rubber parts and plastic laminates, 
and as automotive rubber lubricants. 

Dow Corning Corp, Midland, Mich 


MORE DATA? Circite 97, inside back cover 


American Brazing Alloys Adds 
Two New Alloys to Line 


Ambraze nickel silver alloy com- 
bines increased fluidity and penetra- 
tion for greater economy and better 
performance in the fabrication of 
bicycles, tubular steel furniture, and 
instrument parts. The alloy, which 
has a melting point of 1700 F, pos- 
sesses a tensile strength of 67,000 psi 
and is available in 10-lb cartons. 
Sizes 1/16, 3/32, 4%, 3/16, and % in. 
are offered in both 18 and 36-in. 
lengths. 

Also offered is a new alloy specially 
designed for copper to copper joints. 
Pos Sil O is a thin flowing rod 
that is said to provide fine corro- 
sion resistance, high ductility, and 
high electrical and heat conduc- 
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tivity. Melting point for the alloy is 
1305 F, tensile strength is 93,000 psi 
and it can be used on copper-to-cop- 
per joints with no flux. It is avail- 
able in 25-lb cartons in sizes \%, 
3/16, and % in. (round or square) in 
standard 36 in. lengths. 

American Brazing Alloys Corp, 
P O Box 11, Pelham, NY 


MORE DATA? Circle 98, inside back cover 


Aluminum Clad Steel Allows 
Welding of Aluminum to Steel 


Aluminum clad low carbon steel 
allows joining of aluminum compon- 
ents to steel components by welding. 
In this application the aluminum 
components are welded to the alu- 
minum side of the clad metal and 
the steel components to the steel 
side. Coated electrode welding is 
recommended for welding the steel 
side of the material and the elec- 
trodes should preferably be of the 
easy starting type to avoid heating 
the aluminum to the melting point. 
When welding the aluminum side, 
any conventional fusion welding 
process may be employed. 

The clad metal is available in 
widths up to 12 in; thicknesses to 
0.100 in. and with aluminum layer 
up to 50% of the total thickness. 

Metals & Controls, Inc, 34 Forest 
St, Attleboro, Mass 


MORE DATA? Circle 99, inside back cover 


Protective Coating for Aluminum 
Resists 400 Hours in Salt Spray 


A clear non-yellowing protective 
coating for use on aluminum gives 
resistance to over 400 hours of salt 
spray and seven days exposure to 
fresh mortar. 

The protective lacquer is applied 
by spraying or brushing and air 
dries to a smooth clear protective 
skin. Coated pieces may then be col- 
ored by a simple dip and rinse op- 
eration with no further operational 
steps. The company says that coated 
aluminum trailer bodies showed no 
weathering or pitting after 18 months 
of exposure to normal weather and 
use. 

The coating is designated as RES- 
N-Lac No. MC and is supplied in 5- 
16 gallon pails and 55-gallon drums. 

Schwartz Chemical Co, Inc, 50-01 
Second St, LIC 1, NY e 
MORE DATA? Circle 100, inside back cover 











How the Lindner Jig Borer’s Optical 
Measuring System reduces tooling costs 
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Production Jig Boring and Inspection at Stokes—51 holes, .750" diameter, 9” to 
15” deep, in head of rotary tablet machine held to +.0005”, —.0000” on Lindner 
Model LBI5A. Holes are perpendicular to the base and parallel to each other within .0005”, 


“Greater accuracy in jig boring proved to be the key to more economical 
tooling,’’ says Bill Kale, Chief Production Engineer at F. J. Stokes Corp., 
Philadelphia. ‘‘When we installed a Lindner, costs were substantially reduced.” 

How does the Lindner achieve this greater accuracy? Through a unique 
optical measuring system. Here’s how it works: 

There are no lead screws. No gage blocks. No bars or limit switches. The 
helically scribed, cylindrical measuring scales are touched by a light beam 
only. These scales are independent of the table movement mechanism and 
immovable in axial direction. Thus, the whole system is permanently pro- 
tected against any mechanical wear whatever. Lifetime accuracy. And 
lifetime economy! 

Says Mr. Kale: “Before installation of the Lindner, it was impossible to 
achieve such consistent accuracy. Manufacture of tooling and laying out com- 
plex jobs has now been greatly simplified. And the Lindner optical measuring 


Lindner Model LB15A has 44” x 24" system makes it possible for us to inspect the work right in the machine.” 
table with exclusive AUTOPOSITIONER® 
for pre-selecting initial and repeat table 
settings. 


The Lindner optical measuring system is changing ideas about jig boring 
all over the country. We’ve packed all the facts into an informative 25-minute 
movie film. Send for it today without obligation, or write for literature. 


RT ORBAN 


COMPANY, INC. 
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General Dynamics Magneform Machine 
Shapes Metal Parts With 300 Kilogauss Pulse 


The Magneform machine utilizes a 
magnetic field to shape metals at 
very high rates and under extremely 
high pressures. With the pulses from 
a bank of capacitors contained in 
the 4 by 2 by 3-ft console the ma- 
chine creates pressures ranging up 
to more than 50,000 psi for durations 
of 10 to 20 millionths of a second. The 
machines now being produced per- 
mit one such operation every six 
seconds including recharging of the 
capacitor. With automated operation 
the process can be speeded up. 

Operating on conventional 
volt, 60 cycle power source the ma- 
chine creates a magnetic field of up 
to 300 kilogauss. This field can be 
used to assemble groups of separate 
components by encasing them in 
metal containing bands, (left) and 
can also perform swaging or expan- 
sion along the length of the work- 
piece (right). 

Since uniformity of the pulse de- 
pends upon coil design the coil can 
be formed to provide a force that is 
non-symmetrical in either or both 
the circumferential or longitudinal 
directions. Embossing, forming or 
blanking can also be done with sim- 
ple tooling; a flat or shaped coil will 
push the metal into or over a simple 
die. 

One great advantage in swaging 
or expanding operations is that the 
machine does not contact the work at 
any time. Therefore, scratching or 
marring of the surface is eliminated 
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and, in addition, work can be done 
through the walls of a container, so 
that swaging of reactive materials 
can be carried out in a vacuum or 
reactive atmosphere. 

Operation of the machine is ex- 
tremely simple. To fit an aluminum 
ring around several motor compon- 
ents the components are assembled 
and placed with a loose fitting ring 
inside of the forming coil. After the 
voltage is preset a single pulse fits 
the aluminum containing ring tightly 
around the components, holding them 
together. 

For operations of this type the 
wall thickness of the assembly ring 
should be under 0.025 in., but if 
necessary the machine can handle 
up to 0.050-in.-thick rings. With 
the standard coil the height of the 
ring should be 2 in. or less and the 
diameter should be under 6 in. 
Larger dimensions than this can be 
handled with special coils. 

Coils for the machine, which can 
be made flat, cylindrical and in sev- 
eral other shapes are readily inter- 
changeable. Time to change coils 
is said to be a maximum of five 
minutes. 

The machines will be made avail- 
able to industrial users under lease 
at about $6,000 a year including 
maintenance. 

General Atomic Div of General 
Dynamics Corp, P O Box 608, San 
Diego 12, Calif 


MORE DATA? Circle 51, inside back cover 
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Press Intensifier and Cushion 


Valves Boost Die Pressures 

Series of press intensifier and die 
cushion valves are fixed to the ram 
of hydraulic and mechanical forming 
and stamping presses and act as pres- 
sure booster so that the die can exert 
more controlled pressure on the 
metal blank. The Hydro-Die unit is 
composed of an aluminum-bodied 
valve, a small oil storage tank and 
a ‘ow pressure air line connected to 
the tank and pistons by a patented 
aluminum safety dieconnect. Aside 
from creating additional pressure the 
units permit; gradual unloading of 
great quantities of cil without valve 
bounce, cushioned impact, preven- 
tion of air in the system from con- 
verting to foam, and automatic un- 
loading of oil at low pressure if the 
press operator errs. 

The Hydro-Die valves are avail- 
able in a range from 3 by 4 by 5 in- 
to 10 by 12 by 20 in. Cushions are 
available up to 24 by 30 by 60 in. 

Di-Dro Engineering, Inc, 2405 E 
Grand Blvd, Detroit 11, Mich 
MORE DATA? Circle 52, 


inside back cover 
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SWIVEL RAIL MITERING MACHINE 
known as the 111DTA, carries up to a 
30-hp motor and a 30-in blade. The 
rail swings manually to 45 degrees 
either side of 90 degrees. The machine 
is available with a swivel nose arbor 
permitting end slotting, miters, com- 
pound miters and straight cutoff work 
—Ty-Sa-Man Machine Co, 1001 White 
Ave, Knoxvile, Tenn 


MORE DATA? Circle 53, inside back cover 
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Natco Hydraulic Feed Drilling Machines 
Compensate for Fluid Temperature Changes 


Complete new line of vertical ad- 
justable multi-spindle drilling and 
tapping machines are buit in a vari- 
ety of basic sizes ranging from 5 hp 
to 30 hp with thrust capacities from 
8,000 to 25,000 lbs. 

The machines, which conform to 
both JIC and building block prin- 
ciples, have heads equipped with in- 
dependent change of spindle speeds 
that give two speeds and neutral for 
each spindle. 

Head drive speeds may be changed 
by either an electrical clutch or a 
manual shifting mechanism, a feature 
that makes possible a high or low 
drive shaft speed and provides four 


different spindle speeds with each 
set of change gears. 

Hydraulic feed control gives in- 
finitely variable feed rates over a 
range of 1 to 30 inches per minute 
and rapid transverse rates up to 275 
ipm. Hydraulic fluid is metered 
through feed apertures for fine ad- 
justment and there are pressure and 
temperature compensating elements 
in the control panel so that uniform 
feeds are assured regardless of vari- 
ations in fluid temperature or system 
pressure. 

National Automatic Tool Co, Inc, 
Richmond, Ind 


MORE DATA? Circle 54, inside back cover 





Everede Line of Boring Barholders 
Fit Lathes With 7 to 24-in. Swing 


Line of boring bar holders for turret, 
bench and engine lathes are made of 


case-hardened, heat-treated alloy 
steel and are adjustable for fitting to 
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various sizes of lathes. An eccentric 
barrel is part of the setup and can 
be rotated and clamped into position 
to keep the bar in a true horizontal 
position on center. 

Bar holders are available with a 
maximum bar capacity of 34 to 1 in. 
diameter. Center height of the bar 
holders range from % to 1-13/16 
inch. 

The bench lathe boring bar holder 
fits lathes from 7 through 9-in. 
swing and the engine lathe holder 
fits lathes from 8 through 12 or from 
12 through 24-in. swing. 

Everede Tool Co, 2000 North Park- 
side Ave, Chicago, Ill 


MORE DATA? Circle 55, inside back cover 
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Continuous Strip Film Package 


Simplifies Inspection Jobs 
Continuous strip film is used for the 
inspection of welded pipe, castings, 
and parts. Ordinary procedure in- 
volves the application of lengths of 
film in rigid lead casettes that must 
be darkroom-loaded. Each length of 
film must be coded for identification 
of the inspected section or part. 

The new Magnaplate product is a 
flexible X-ray film shielded with 
plastic-coated lead foil sealed with 
tape and is contained in a light-tight 
box which is also an assembling de- 
vice. As the film is withdrawn, it is 
automatically covered with the lead 
foil shielding and tape-sealed. The 
film is pre-indexed for easy location. 
Notations can be made over the foil 
with a ballpoint pen and the inscrip- 
tion will show up on the processed 
film. 

General Magnaplate Corp, Belle- 
ville, NJ 
MORE DATA? Circle 56, 


inside back cover 
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Chicago Hydraulic Speedibender 
Handles Long, Light-Gage Work 


Speedibender, available in four mod- 
els, is designed for production bend- 
ing of heating and ventilating duct 
sections and similar long, light-gage 
work. Capacities of the machines 
range from five feet of 18-gage to 
10 ft of 24-gage mild steel. 

Power operation of the machines 
is by two cylinders and a balanced 
vane-type hydraulic pump driven by 
a 3-hp motor. On-off pushbutton sta- 
tion is mounted on front, and control 
of the machine is by foot switch. A 
choice of a two- or three-opening 
female die is offered; each die has 
an opening for cross-braking. The 
die is instantly positioned to bring 
the desired opening under the punch 
or male die by two small hydraulic 
cylinders mounted on the rear of bed 
surface. A two-way hand switch on 
front of machine controls movement 
of the die forward or backward 
against stop blocks. 

Dreis & Krump Mfg Co, 7400 S 
Loomis Blvd, Chicago 36, Ill 


MORE DATA? Circle 57, inside back cover 
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Block-Type Tool Features 


Five Disposable Carbide Bits 
Special block-type tool which posi- 
tions five adjustable, indexable, and 
disposable carbide kits is designed 
to increase production of worm gear 
blanks. It is currently being used 
on a W&S turret lathe and finishes 
four faces of a worm gear blank in 
a single pass. The gear blank is 
chucked on the ID. It also provides a 
tool which is used for a subsequent 
turning operation. 

Tool can be adjusted to close tol- 
erances and can be preset before 
placing on the machine. Fine ad- 
justments can be quickly made if re- 
quired. 

When cutters dull, all that is 
necessary to sharpen them is to 
is necessary to sharpen them is to 
index one side of the blades. Rec- 
tangular negative-type inserts pro- 
vide eight sharpenings to each blank; 
the triangular blanks provide six. 

Wetmore Tool & Engrg Co, 5320 E 
Washington Blvd, Los Angeles 22, 
Calif 
MORE DATA? Circle 58, 
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Instrument Checks 

Surface Plate Accuracy 

The Repeat-O-Meter is designed for 
rapid checking of surface plates to 
determine whether the basic require- 
ment of measurement accuracy is 
within specified tolerance. Picture 
shows the instrument being com- 


pared to a height gage set on a gage 
block. 

Base is 5 x 2 in. and there are three 
lapped carbide inserts in the bottom. 
A 5-in.-long arm, hinged to the base, 
has one lapped carbide insert under 
its end. The arm is comparable to 
the gage block and facilitates move- 
ment of the instrument over a sur- 
face plate with the “gage block” al- 
ways in the same relative position. 
Projecting indicator arm, precisely 
adjustable by means of differential 
threads, is bored to take the barrel 
of a 10 millionths Mikrokator as 
shown. 

In use, the instrument is placed 
anywhere on a surtace plate and 
moved about, all over, and full in- 
dicator range noted. This indicator 
range is the error in measure that 
could occur on that surface plate 
when using a height gage to inspect 
a tool. 

Rahn Granite Surface Plate Co, 
644 N Western Ave, Dayton 7, Ohio 


MORE DATA? Circle 59, inside back cover 


Brown Split Chuck Can Be Used 
For Variety of Operations 


Concentricity, squareness, parallel- 
ism, uniform lengths to tenths in 
turning, boring, facing, and grinding 
operations are capability features of 
the Brown Split Chuck. Critical 
length dimensions can be held since 
no draw-in action takes place. Run- 
out of spindles is automatically com- 
pensated for and unit can be re-used, 
re-bored, or replaced inexpensively. 
M & H Products Inc, Box 1057, 
Danbury, Conn 
MORE DATA? Circle 60, 


inside back cover 


Hayes Furnace Maintains High Vacuum 
In Continuous Automatic Heat Treating 


Fully automated continuous vacuum 
processing is possible with the Mod- 
el Vac-50C vacuum conveyor furnace 
(AM/MM Nov 27, ’61 p 3). Except for 
loading and unloading, the entire 
furnace operates automatically. The 
operator periodically places boats 
into an external conveyor which 
loads them into a vacuum-lock inlet. 
From here work is belt-conveyored 
through the heat zone where it 
undergoes temperatures up to 1000 
degrees C and is then returned to 
the atmosphere through a vacuum 
lock outlet. 


Temperatures maintained 


are 
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within +1 degree C with propor- 
tional control instruments which 
govern three heat zones in the fur- 
nace. Control is by the 3-mode sys- 
tem; rate, reset, and proportional 
band. Control characteristics may be 
tuned by varying bias control and 
current limiting. Vacuum attained by 
the furnace under actual operating 
conditions is said to be 5 X 10-* mm 
of mercury and vacuum maintained 
under load continuously is reportedly 
5 X 10-5 mm of mercury. 

C I Hayes, Inc, Wellington 
Cranston 10, RI 


MORE DATA? Circle 61, 
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Inventory Management Simulator program at... 


Clark Equipment...improves customer 


Clark Equipment Company has prepared a com- 
puter program called an Inventory Manage- 
ment Simulator. The program allows Clark 
management to study the possible effects of de- 
cisions on future customer service and future 
warehouse profitability. When management 
gets the computer’s report, it is in a position to 
make new rules for the operation of its parts 
warehouse. 

Here’s what’s happened since Clark put the 
new program into operation:...improved cus- 
tomer service... practically eliminated back- 
order problem ... reduced the putaway time 


@ High-capacity memory. Two IBM 305 Data Processing Systems with RAMAC keep for incoming material by more than 50 per cent 
track of 75,000 replacement and repair parts in Clark’s Chicago parts warehouse. . ‘ . 

Wi The computer has the facts. As soon as shipments arrive at the warehouse, an -.. reduced emergency order shipping time by 
operator, using this remote inquiry station near the loading platform, finds out from 50 per cent... enabled a physical inventory to 
the computers where various items go. §§ Customer service first. Using this remote is ; i = . , ° 
inquiry station in the sales department, the operator gets information from the com- be taken without any interr uption of service 
puter while the customer is on the phone. to customers. 
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service...with less inventory 


Availability highest ever. Inventory management 
is a complex job at Clark. Its Chicago ware- 
house is one of the busiest and largest in the 
country. Before the Simulator program was 
developed, the warehouse carried an inventory 
of 85,000 individual replacement and repair 
parts. Use of the program helped transfer the 
investment in inventory to those parts most 
frequently called for, giving high availability 
with less investment. 
Management Operating System.* Clark installed 
two IBM 305 Data Processing Systems with 
RAMAC: These computers store, update, and 
offer on an instant’s notice information on al- 
most every aspect of the warehouse operation 
including complete information on every one of 
the 75,000 items maintained in stock. 

Now, Clark is assured of maintaining just the 


right level of stock for each item. The procure- 
ment formulas, developed from the Inventory 
Management Simulator, even recommend how 
large a purchase order should be placed for 
each item and where it should be placed. 

If you have an inventory problem, why not 
consider a simulation program? You don’t have 


to have your own computer. We can supply you 
with an Inventory Management Simulator...you 
can rent time on a computer. Result...improve 
the profitability of your warehouse operation. 


*A4 Management Operating System uses IPM computers to 
make routine business decisions and take action automatically 
...flags problems that need management's special attention... 
frees management to concentrate on the big problems and on 
long range planning. As a result, it gives tighter control of all 
business operations...and helps cut costs. 
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Oscillating Abrasive Belt Grinder 
Has Planer-Type Reciprocating Table 


This open-side bed-type oscillating 
abrasive belt grinder has a recipro- 
cating planer-type tabie that re- 
verses smoothly and eliminates all 
vibration and backlash. The abrasive 
belt covers the entire work surface 
and therefore reduces the time re- 
quired for grinding a work piece. 
The table can be provided with T- 
slots or drilled to hold fixtures and 
chucks and extra long tables can be 
supplied. 

The 3-roll workhead design sepa- 
rates driving, steering and contact 
functions by providing a roll for 
each. One roll drives and tensions 
the belt, the second steers the belt 
and oscillates it and the third pro- 


vides the work contact. This roll is 
free-idling so that it eliminates the 
transmission of motor and belt vi- 
bration to the work surface. 

Changing belts is easy because the 
open side eliminates obstructions and 
no belt tracking adjustments are 
needed. After belt change the new 
belt is automatically tracked when 
the machine is restarted. 

The bed-type grinders with planer- 
type tables are available in sizes 
from 12 through 48 in. The illustrated 
machine is a 24-in. model. 

Tri-Matic Div, Sales Service Mfg 
Co, 2363 University Ave, St Paul, 
Minn 


MORE DATA? Circle 64, inside back cover 
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Micro Precision Drilling Machine 
Drills Holes of 0.0001-in. dia 


Najet Model 7 A employs neither 
chuck, spindle, nor bearings as con- 
ventionally conceived. Operator is 
relieved of the drill trueing opera- 
tion and is guaranteed excellent con- 
centricity. Extremely tight spindle 
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and bearing tolerance is also pro- 
vided. A micrometer stop, counter- 
balance, and vibration-proof design 
enables even an inexperienced oper- 
ator to drill with excellent results, 
according to manufacturer. 

National Jet Co, Cumberland, Md 


MORE DATA? Circle 65, 
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Mekco Thread Gage 

Is Five-Purpose Tool 

This gage with a standard micro- 
meter measures the exact PD of 
any screw having ANS thread, from 
4 to 80 tpi, without interference with 
the root or bottom flat of the screw 
thread being measured. It can be 
used while the workpiece is in the 
machine. 


In addition, it can be used for: 


setting bits in single point tools; dis- 
closure of leaning threads; measuring 
concentricity; and revealing drunken 
threads. Price is $37.50. 
R-K Development Corp, 
Daisy Ave, Pasadena, Calif 
MORE DATA? Circle 66, 
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Profile Turning Tool Takes Heavy 
Contour Cuts Without Shifting 


An exclusive side clamping feature 
on this AGT-85 profile turning tool 
holds the 55-degree insert firmly so 
that close tolerances are held even 
during heavy duty profile turning of 
tough alloys. 

Shank size is 1% by 1% in., and 
the 3/16 in. thick inserts have a 5- 
degree negative rake and present a 
full %4 in. of carbide along the cut- 
ting edge. The chip breaker has an 
adjustable range over 0.057 to 0.187 
in. providing chip control within a 
feed range of 0.008 to 0.22 ipr on 
most ferrous alloys. 

The tool fits the series 60, 61, 610, 
612, 62, and mode] 20-H Monamatic 
Monarch tracer lathes and is offered 
as a set which includes two holders, 
two extra clamps with chip break- 
ers, two extra shims and 20 inserts. 

Monarch Machine Tool Co, Sidney, 
Ohio 
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LINE OF MORE THAN 150 MODELS 
of feed tables incorporate hardened 
replaceable ways and are offered in 
a range of travel capacities from 3 
in. to 17 ft. Tables are recommended 
as components for special production 
machines.—Master Mfg Co, 1300 East 
Ave A, Hutchinson Kansas 

MORE DATA? Circle 68, 


inside beck cover 
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Versatile, top quality V5, X5line 
offers wide range of options 


Skinner’s two-way and three-way V5, X5 series of sole- 
noid valves has earned the description—‘““The Universal 
Line.”’ With more than 100,000 variations possible, V5, 
X5 valves are available for every conceivable applica- 
tion. And top quality is emphasized with bubbletight 
sealing, and stainless steel body, plunger and sleeve 
assembly. Precision machining, unique welding tech- 
niques, specially designed and developed machinery 
and manufacturing methods are all used by Skinner to 
produce the best valves made. These valves are small, 
yet handle operating pressures as high as 3000 psi. They 
accommodate all media that do not corrode stainless 
steel. And no other solenoid valves offer so many 
optional features. Check the following options. 


FLOW CONTROL 


Precise, accurate control of media 
flow is possible with all Skinner 
V5, X5 valves. Both two-way and 
three-way valves are available 
with adjustable flow in the main 
stream, and with manual over- 
ride. Two-way valves are also 
available with adjustable by- 
pass. Exhaust flow can be con- 
trolled in three-way valves. 


PORTING 
Restrictions of installation 
or application, and mount- 


ing are minimized because 
Skinner provides a wide 
variety of port location 
options. V5, X5 valves are 
available with ports at right 
or left angles, on bottom, 
top, and sides for virtually 
all combinations of flow. 


COILS 


Skinner V5, X5 valves are avail- 
able with coils of many types for 
most DC and AC voltages at 25, 
50 and 60 cycle frequencies. 
Whether your requirements are 
for continuous or intermittent 
performance, in tropical, high 
moisture or high temperature en- 
vironments, or for dual voltage, 
Skinner UL approved coils are 
available with leads of several 
types and lengths. 


ELECTRICAL HOUSINGS 


Skinner offers an electrical housing for any application. 
Some of the most common are: 

standard %” NPT conduit 

grommet outlet 

single or double automotive terminals 

JIC housings with integral junction box 

AN connector for military applications 

strain relief connector for quick disconnect 
All housings are steel, plated for wear and appearance, and 
can be rotated 360° for easy installation. 


MOUNTING 


Skinner V5, X5 valves are pro- 
vided with tapped holes for 
normal mounting, with mount- 
ing brackets for panel or other 
surface, or with flange for 
direct mounting without 
threaded pipe connections. 
The Skinner V5, X5 series 
of two-way and three-way 
solenoid valves provides top 
quality design with orifices 
from ky” to %” diameter, nor- 
mally open, normally closed, 
dual purpose, directional con- 
trol and multi-purpose, in standard and explosion-proof 
construction. Also included in this line is a three-way 
quick-exhaust type which is designed with an additional 
port to exhaust cylinders 4 times faster than standard types. 


Typical applications—machine tools, cylinder control, 
instrumentation and automation of all kinds, laundry 
equipment, aircraft and missiles, etc. For catalogs and 
complete information contact a Skinner Distributor 
listed in the Yellow Pages or write us at the address below. 


When you specify solenoid valves, specify Skinner. Skinner solenoid valves are distributed internationally. 


SKINNER vaives 


SKINNER ELECTRIC VALVE DIVISION, 


THE CREST OF QUALITY 


THE SKINNER CHUCK COMPANY e¢ NEW BRITAIN, CONNECTICUT, U.S.A. 


PRINTED IN U.S.A. 
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Air Coupling Designed for Use 
On Chucking Equipment 


The Idler air coupling, for use on 
chucking equipment with self-con- 
tained air cylinders, is periphery 
controlled and air actuation is ac- 
complished by inserting air through 
the cylinder wall. This design per- 
mits the center of a chuck to be open 
for through feeding of bar stock or 
for gaging equipment. 

The standard cylinder is replaced 
with a recessed cylinder which con- 
tains intake and exhaust air ports. 
An air supply ring with O rings on 
each side is clamped into position 
in the recessed cylinder. Split clamp 
lobe on the idler ring is provided for 
alignment with a spherical joint to 
simplify the attachment of the crank- 
type support to the headstock of the 
machine. Air supply is connected 
with a flexible hose. 

NA Woodworth Co, 1300 E Nine 
Mile Rd, Detroit 20, Mich 
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Lietz Auto-Collimator Gives 
All Readings With Same Ocular 


Biaxial auto-collimator simplifies 
measurements with a diagonal direc- 
tion of the minute scale in the ocu- 
lar, thereby eliminating measure- 
ments in two axial planes. The 
biaxial arrangements requires only 
one measuring motion which gives 
the reading in both coordinates 
without rotating the ocular or the 
telescope tube. Since all readings— 
for minutes and half seconds-—are 
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obtained within the same ocular 
without shift of the operator’s eye, 
speed and accuracy of operation is 
reportedly increased several times. 

Opto-Metric Tools Inc, 139 Varick 
St, New York 13, NY 
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Solar Fused Quartz Panels Give 
Purest Radiant Long Wave Heat 


Fused quartz panels, standardized in 
two sizes, 12 by 12 and 12 by 24 in. 
are said to give radiant long wave 
heat in its purest form. Besides the 
standard models any size can be 


manufactured for special needs. The 
panels consist of a completely neu- 
tral and inert surface of fused quartz 
which has resistance heating ele- 
ments on its back. A combination of 
insulation prevents the radiant heat 
from escaping so that a one-direc- 
tional radiation is achieved. The 
panels are equipped with bracketing 
for mounting. 

Terminal box, cord and plug are 
also furnished with the standard 
panel which can be designed into 
complete radiant heating installa- 
tions by the manufacturer. Heat 
density of installations is dependent 
upon the wattage and any wattage 
up to 550 volts can be specified. If 
watt density is not known the com- 
pany will determine the require- 
ments of given products or processes. 

Solar Fused Quartz Radiant Heat- 
ers, 98-40 64th Ave, Forest Hills 74, 
NY 
MORE DATA? Circle 71, inside back cover 


Landis Thread Rolling and Forming Machine 
Does Continuous Rolling With Attachments 


roll forming dies to switch the ma- 
chine over to thread rolling. 

Rods are manually loaded into the 
magazine and automatically indexed 
into rolling position where the spe- 


Continuous rolling of studs and 
headed parts is automatically done 
through the use of a feeding maga- 
zine and automatic tooling on the 
Lan-Nu-Rol thread rolling and form- 
ing machine. 

Parts up to % in. diameter having 
a maximum thread length and over- 
all workpiece length of 2-1/18 and 
32 in. respectively can be handled 
by the machine, which in this par- 
ticular application was set up to roll- 
form automotive parts at the rate 
of 170 parts per minute. Thread 
rolling dies are substituted for the 


cial segmental-type dies roll-form 
the workpiece. After rolling, the 
parts are indexed out of the rolling 
zone and dropped onto a conveyor 
which delivers them into a receptacle. 
The machine indexes twice to roll 
two parts per revolution of the two- 
segment die. 
Landis Machine Co, Waynesboro, Pa 


MORE DATA? Circle 72, inside back cover 
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Torrington Vertical Processing Machine 
Gives Output Rates up to 200 Pieces a Min 


The new Double Feed V-82 vertical 
metal-processing machine can sepa- 
rately die stamp and form two wire 
or strip pieces and then assemble 
them at output rates up to 200 per 
minute. 

Material capacity of the machine, 
which was derived from the com- 
pany’s original V-82_ single-feed 
four-slide is 2% in. maximum strip 
width, 0.062 in. maximum strip 
thickness, and 0.007 in. maximum 
wire diameter. 

Maximum feed length is 12 in. 
with either 90 or 180-degree feed 


cycles and maximum press capacity 
is 36 tons (12 tons per press) with 
two presses on the left hand side 
and one on the right. Press stroke 
is 1 in., shut height is 65% in., strokes 
of the forming slides are *s in. (top 
and bottom), 2% in. (left and right 
sides) and 4, 1%, 15s, and 2% in. 
on both center form and knockout. 

Overall dimensions of the machine 
are 10 ft long, 37 in. deep, and 71 in. 
high. 

Machine Div. The Torrington Mfg 
Co, Torrington, Conn 
MORE DATA? Circle 73, 


inside back cover 





Mounting Blocks With Adjustable 
Wedges Level Heavy Machinery 


Wedgemounts are made of adjust- 
able cast iron wedges faced top and 
bottom with a pad of resilient ma- 
terial. With these mounts heavy ma- 
chinery can be leveled in a matter 
of minutes simply by turning a bolt. 
Another feature of the mounts is 
the pad, called Air-Loc which has 
reduced shock, vibration and noise 
from heavy machinery 85% in tests. 
The cross grid embossing on these 
pads also prevents walking of ma- 
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chines yet the pad remains stiff 
enough to prevent rock and sway. 

The mounts are available in ca- 
pacities of from 500 to 8,000 lbs per 
unit. 

Clark Cutler 
Franklin, Mass 
MORE DATA? Circle 74, 


& Mcdermott Co, 


inside back 


cover 


Pipe and Bolt Threading Machine 
Is Rotary-Head, Portable Unit 


New Mercury model is designed to 
fill the size and production-rate gap 
between the very large and small 


equipment presently available. The 
machine threads %s-in. material at 
130 rpm. It can thread % to 1-%-in. 
bolt or % to 1-%-in. pipe. Dies can 
be changed in two minutes by re- 
leasing a compression ring. 

Additional features include semi- 
automatic trip and reset head; full 
ball bearing construction; knocker 
type chuck, and full-range vising. 
Adjustable automatic thread length 
stop ceases threading and opens vise 
at preset thread length. Because of 
its small size and light weight, the 
machine can be cperated on any 
normal size working table without 
reinforcing or carried where ever 
preduction requirements demand. 

Obear & Sons Inc, 940 W Florence 
Ave. Inglewood 1, Calif 


MORE DATA? Circle 75, inside bock cover 


Milford Rivet Setting Machine 
Handles Rivets up to 1-in. Long 
Semi-tubular rivets up to 3/16 in. 
diameter and 1 in. long can be han- 
dled in heavy duty, long run produc- 
tion by the Model 310 single spindle 
rivet setting machine. The stroke of 
312 in. is said to be the longest avail- 
able in machines cf comparable ca- 
pacity and cost and allows more 
space for loading components and 
unloading riveted assemblies. 

Other specifications of the Model 
310 include: throat depth of 12 in., 
anvil height averaging 42 in., 10 in. 
diameter hopper, single-revolution 
roller clutch, crank-driven toggle 
setting mechanism, 165-rpm flywheel 
speed, 1/3-hp, 1140-rpm sing'e-phase 
110-volt ac motor 

A flexible cable has been provided 
on this model so that the foot trip 
can be located conveniently by the 
operator, and the rotary hopper is 
fitted with a handwheel so that the 
hopper barrel can be pulled free 
with a few turns for easy change- 
over to another rivet length. 

The Milford Rivet & Machine Co, 
Milford, Conn 
MORE DATA? Circle 76, 


inside back cover 


American Machinist/Metalworking Manufacturing * December 11, 1961 





CINCINNATI PRESS BRAKE 


gets new business 


Bigger jobs, fewer welded seams, less handling, and easier 
operation—McGregor-Michigan Corporation gets all four 
advantages from this 36 Series Cincinnati Press Brake. 

As a result, “this new brake . . . helps us be more com- 
petitive with some of the larger shops,” says R. Hilprecht, 
sales manager of this steel plate fabricating shop. 


This is another example of the way Cincinnati Press 
Brakes and Cincinnati Shears are reducing costs and open- 
ing up new business for shops across the country. If you 
don’t have the new catalogs on these machines, both me- 
chanical and hydraulic, please write for them. 








Shapers / Shears / Press Brakes 


ne CINCINNATI 
SHAPER -«o. 


Cincinnati 11, Ohio, U.S.A. 


United Kingdom: The Cincinnati Shaper Co., Ltd., Glasgow, Scotland 


CIRCLE 351 READER SERVICE CARD 
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Fillet Rolling Machine Features 
Pneumatic Tool Operation 


This redesigned Model DER fillet- 
rolling machine incorporates several 
improvements, including all-pneu- 
matic tool operation. 

Used to roll-burnish fillets on 
automotive front-wheel spindles and 
stub shafts, the machine can process 
two parts at once with a yield of 
240 parts an hour at 80% efficiency. 
Two rollers contact the work and 
oscillate back and forth across the 
fillet as they are forced against the 
rotating workpiece. The kneading 
action creates compressive stresses 
on the skin of the metal superim- 
posed over tensile stresses formed 
in the fibers underneath. The result- 
ing balance of controlled stresses 
strengthens the fillet against fatigue 
failure. 

The Foote-Burt Co, Cleveland 8, 
Ohio 


MORE DATA? Circle 77, inside back cover 


Grinding Wheel Crush Rolls 
Added to Twin City Line 


The rolls are used on grinding wheel 
crushers to crush-form intricate and 
precision shapes into’ grinding 
wheels. The company can furnish 
crush rolls ground to the customer’s 
specifications and to fit any type of 
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grinding wheel crusher. Finished and 
ground crush rolls can be shipped to 
the customer within seven days after 
receiving either a print or a sample 
workpiece. 

Twin City Mfg Co, 2201 Washing- 
ton Ave, N, Minneapolis 11, Minn 


MORE DATA? Circle 78, inside back cover 
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Induction Melting Unit Offered 
In 20-kw Self-Contained Model 


Integral 20, a motor -generator pow- 
ered high-frequency induction melt- 
ing and heating power control unit, 
occupies less than 10 sq ft of floor 
space. Console contains everything 
necessary for operation of either of 
two induction melting furnaces or 
heating coils. 

It incorporates a new high-output 


motor-generator set, capacitors, 
transformers, and all necessary con- 
trols and instruments. In installa- 
tion, the unit is connected to a 220 
or 440-v power supply, a water sup- 
ply, and a water drain. Console may 
be mounted on casters and moved to 
any location. 

Inductotherm Corp, 10 Indel Ave, 
Rancocas, NJ 


MORE DATA? Circle 79, inside back cover 
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MOUNTING BRACKETS are available 
in a new line to simplify installation of 
Hypneumat automatic drilling and 
tapping units—Hypneumat Inc, 647 W 
Virginia St, Milwaukee 4, Wis 


MORE DATA? Circle 80, inside back cover 














Wallace Cut-Machining Unit Cuts Round, 
Square, Steel or Alloy Solids up to 12 in. 


Series 1520 cut-machining unit 
carries a 34-in. diameter wheel and 
can easily cut solids either round or 
square up to 12 in. in any steel or 
alloy now made. With special work- 
holding devices, bundles of 18 1% 
in. rods can be cut at one time. 

Speed for a 10 by 10 in. bar is 8 
minutes and 20 seconds or 5 seconds 
per square inch. As the machine cuts 
it oscillates in a range of lengths up 
to 18 inches at an infinitely variable 
frequency that is controlled by air 
motors. 


American Machinist/Metalworking 


Finish produced by the 40-hp ma- 
chine on the two faces or surfaces 
is in range of 30 to 40 micro-in. Cool- 
ant is delivered to the work through 
special hollowed work-holding bars 
at 45 gallons per minute. These bars 
are part of a completely self-con- 
tained coolant system. 

Price of the unit shown, which is 
installed in a steel mill, is under 
$10,000. 

Wallace Supplies Mfg Co, Chicago 
14 Ill 


MORE DATA? Circle 81, inside back cover 
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ESTMASTE 


The new Federal Super-Sensitive Testmaster gives you 
more accurate results than any other test indicator. It’s 
bound to... starting tension has been cut almost in half 

. friction has been reduced 25%, making this new 
Testmaster noticeably superior. 


And this improved performance costs you nothing! 
These new Federal Testmasters sell in the regular price 
range ($30.00 to $32.50 including Holding Bar, Uni- 
versal Clamp and Case). This new design is so inherently 
accurate that, for the first time, you can obtain a model 
graduated in 50 millionths of an inch (.000050”)! 


PROVE this superiority 


with this simple test: 


Support, in a V block or on centers, a part which is out- 
of-round in the order of .0002”. Mount the new Federal 
T-2 or LT-2 Testmaster beside any other test indicator 
having .0001” grads. Then rotate part carefully and 
compare readings. You'll be surprised to see how much 
more smoothly the new Testmaster responds — how 
much more accurately it shows the actual variation in 
dimension. 


For bulletin and further information, write 


FEDERAL PRODUCTS CORPORATION 
11212 EDDY STREET PROVIDENCE 1, R. 1. 


Ask 


for recommendations in modern gages... 


® 
EDERAL ;;, 


Dial Indicating + Air « Electric 


TRADE MARK REG. U.S. PAT. OFF. 


UBT 


(Above) 

Super-Sensitive “Testmaster Model 
Va" 'Laree Dial. .008” 
.00005” min. grad. 


range, 


(Below) 
Super-Sensitive 
I-2. Regular 
.0001” = min. 
Model LT-2). 


Model 
range, 

Dial: 
el also 


Testmaster 
Dial. .008” 
grad. (Large 
Metric Mod 


available. 


a 


st 


or Electronic — for inspecting, measuring, sorting, or automation gaging. 
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“The new Super-Sensitive Testmas- 
ters (Series T) are easily identified 
by their Satin Chrome bezels. Reg- 
ular Federal Testmaster (black 
bezels) are available with .001”, 
-0005” and Metric grads. 
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Swanson-Erie Straight-Line Indexing 
Chassis is Built as Standardized Unit 


Standardized heavy duty straight 
line indexing machine chassis is 
designed to accommodate extra- 
large work without sacrificing cycle 
time. The 30-ft long model has 70 
vertical cast aluminum work car- 
riers, each 11% in. wide by 18 in. 
high with a travel of 12 in. The 
chassis includes an electric clutch 
brake for cycle control, allowing in- 
finite adjustment of the dwell por- 
tion of the cycle, and index speeds 
are pre-set to customer require- 
ments with minor adjustments pos- 
sible by pulley selection and/or ad- 
justment. 

Work transfer is done by a self- 


contained indexing unit incorporat- 
ing a hardened steel indexing cam. 

An 18-in. extension of the index 
camshaft will accommodate tool-ac- 
tuation cams, and will assure positive 
synchronization of tool operation 
with index dwell cycles. Tools may 
be mounted on horizontal plates 
above the carriers or on vertical 
plates below. 

Carriers have jig-drilled faces, 
tapped for special work-holding fix- 
tures and keyways are milled for 
fixture alignment and rigidity. 

Swanson-Erie Corp, 814 E Eighth 
St, Erie, Pa 
MORE DATA? Circle 82, 


inside back cover 





360-Sided Polygon Checks 
Angles to “4 Second Arc 


This combination of a plane mirror 
and a miniature Ultradex indexing 
table produces a 360-sided optic me- 


chanical polygon for checking or 
calibrating angles. The instrument 
is guaranteed accurate to % second 
of arc total accumulated error by 
the manufacturer. Base of the in- 
strument is made up of two plates 
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each with 360 serrations that are 
separated when the operating han- 
dle is depressed. The top plate can 
then be moved through any angle 
and lowered onto the bottom plate. 
Regardless of what degree of angle 
is being checked, all 360 serrations 
engage and this patented principle 
allows the serrations to seat uni- 
formly so that the instrument main- 
tains its accuracy. 

In use an autocollimator is direct- 
ed to sight on a reference mirror and 
on the mirror of the polygon, which 
is clamped on the dividing head to 
be checked. The dividing head is 
rotated a specific number of degrees 
in one direction and the polygon 
mirror is rotated the same number 
of degrees in the other direction. 
The amount by which the polygon 
mirror does not return to its zero 
position is determined by sighting 
through the autocollimator and is a 


measure of the inaccuracy of the 
dividing head. The 5-lb polygon is 
priced at $2495. 

AA Gage Co, 350 Fair St, Detroit 
20, Mich 


MORE DATA? Circle 83, inside back cover 


Cutoff Saw Features 
Reduced Cutting Time 


Mercury Junior Model dry electric 
saw reduces cutting time to sec- 
onds for l-in. angle iron, 4 sec for 
2-in. angle iron, 3 sec for 2-in. pipe, 
and 10 sec for 2-in. solid stainless. 
Top table unit pivots to allow chop 
stroke cutting. Cutoff wheel, fully 
guarded, is provided with a special 
spark deflector. Unit is hand op- 
erated on standard models; pedal 
operation is available as optional 
equipment. The 16-in.-dia wheel ca- 
pacity and special 2750-rpm arbor 
shaft speed provide unusually fast 
cutting action and handle 4-in. tub- 
ing or 2-in. solid material. 

Obear & Sons Inc, 940 W Florence 
Ave, Inglewood 1, Calif 


MORE DATA? Circle 84, inside back cover 


SIX MODELS make up the Mondiale 
line of precision engine lathes which 
range jn size from a swing of 12 to 
20 in. Each model has 16 spindle 
speeds except the largest, the Celtic 
No. 20, which has 18. Top spindle 
speed runs from 2500 rpm on the 
Gallic No. 14 down to 1000 rpm on 
the Celtic No. 20—Alina Corp, 112 East 
Second St, Mineola, NY 

MORE DATA? Circle 85, inside back cover 
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WALKER CERAMAX CHUCKS 


Versatile Walker Ceramax Chucks featuring ultra- 
permanent ceramic magnets are successfully applied 
on grinders, millers, lathes, shapers and many other 
type machines. Powerful, rugged and stable, these 
permanent magnetic chucks can handle large heavy 
pieces or small thin stock with equal ease. The all 


SS 


AN 


“COLD” OPERATING 
ELECTROPERM CHUCKS 


Combining the advantages of both electric and 
permanent magnetic chucks, this new cold oper- 
ating chuck represents the ultimate in precision 
for large magnetic chucks. The chuck is only 
energized and deenergized electrically while per- 
manent magnets do the actual holding during 


Write for Catalogue WPL60 showing 
the complete Walker line of demag- 
netizers, magnetic and vacuum chucks, 
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steel top plate minimizes redressing and provides 
a long wearing precision work surface. Focused 
flux keeps the magnetism down near the top plate 
and away from the spindle and other machine 
parts. Alternating north and south poles of equal 
strength keep cutting tools demagnetized. 


machinery operation. Energizing and deenergizing 
cycles are so short that heat and accompanying 
distortion are eliminated. The cold operating 
Electroperm Chuck is so stable dimensionally that 
it will hold the precision tolerances of the machine 


tool upon which it is mounted. 


Ci lldke 


O. S. WALKER CO. INC., WORCESTER, MASS. 
Original Designers & Builders of Magnetic Chucks 


CIRCLE 353 READER SERVICE CARD 
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TANDEM PRESS INSTALLATION that allows semiautomatic assembly of cam 


bushings and fully automatic pressing of welsh plugs into water jacket holes 
of auto engine blocks also deburrs or brushes and blows out oil gallery holes, 
cam bushing seats and applies sealer compound. The machine progressively 
processes V-6 or V-8 engine blocks at the rate of 180 per hour at peak efficien- 
cy—Detroit Broach & Machine Co, Rochester, Mich 


MORE DATA? Circle 91, 


inside back cover 





Electro-Mechanical Feed Devices 
Speed Automatic Rivet Setting 


elec- 
tronic rivet-feeding mechanisms re- 
portedly will increase the speed of 
equipment 
four to five times over riveting ma- 


Series of electro-mechanical 


automatic rivet setting 
chines using conventional feeding 
devices. These new controls also en- 
able standard machines to handle a 
greater range of and shapes 
than previously possible. Various 
machine styles utilizing these de- 
can feed and set extremely 
(0.031-in. shank dia, 
length extra 


sizes 


vices 
small rivets 
0.040-in 
large rivets (5/16-in. shank dia, 3-in. 


as well as 


length). 

A transducer-sensing cutoff mech- 
anism has also been developed which 
automatically stops the hopper ro- 
tation when required feed has been 
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reached, minimizing tumbling and 
reducing rivet wear and damage. 
Another device eliminates jamming 
by automatically cutting off feeding 
at a predetermined point in the 
track. 

Judson L Thomson Mfg Co, Wal- 
tham 54, Mass 


MORE DATA? Circle 92, inside back cover 


Tool Deburrs Backside of 
Small-Diameter Holes 


The Burrmite will deburr the back- 
side of holes from % down to 0.050 
in. in diameter. In operation the tool 
enters the front side of a hole, de- 
flects to pass its cutter through the 
hole, and then straightens out for 
the deburring operation. Withdrawal 
of the tool is accomplished by de- 
flection also. Since its operation is 
dependent on calculated tool geome- 
try and tool deflection the tool is 


limited in use to parts having uni- 
form thickness not exceeding twice 
the hole diameter. In addition to de- 
burring the backside of the hole the 
Burrmite also wipes or smears the 
front side upon entry. Speed of ro- 
tation is about 25% less than that 
of drill speeds for the various metals. 
Cogsdill Tool Products, Inc, Oak 
Park, Mich 
MORE DATA? Circle 93, inside back cover 


Locating Support Plate Designed 
For Universal Drill Heads 


All Johnson universal, adjustable, 
multi-spindle drill heads can be 
equipped with this new locating sup- 
port plate which gives positive loca- 
tion of the spindles, allows no 
deflection when drilling, and will 
hold spindles in proper location when 
removing tools for re-sharpening. 
Plate can be drilled and bored by 
the user to meet requirements. 

Johnson Drill Head Co, Rockford, 
Ill 


MORE DATA? Circle 94, inside back cover 


INFRARED SPLIT MUFFLE OVENS for 
sintering, heat treating of rods, tubing 
and cable, are modular; they can be 
extended or shortened by adding or 
removing modules. Heat is applied 
directly to the work in these ovens 
in which temperatures to 1500 F can 
be obtained—Infra-Red Systems Inc, 
240 Route 23, Riverdale, NJ 

MORE DATA? Circle 95, 


inside back cover 
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Cities Service 
fits right in 
with their 
plans! 


NU-ERA MANUFACTURING COMPANY, New Sedford, Mags, 


hes! Seine Fiat eb hi 


There’s a bright future ahead for Nu-Era, manufacturer of replacement gears. The 
firm recently built this huge plant to handle increased orders... and Cities Service 
definitely fits in with their plans. Says General Manager Bill Rebone, ‘At first, all 
cutting oil brands seemed to be the same. However, we soon realized that Cities 
Service oils were giving us superior performance in every respect. Most of our gears 
are made of #5135 steel, a real tough customer to work with. Yet, we find we’re 
getting long tool life, extra clean cuts with Cities Service Chillo 30 Cutting Oil.” 
Nu-Era now relies, exclusively, on Cities Service for their metal machining fluids. 
Find out how Cities Service can fit in with your plans. Simply contact your nearest 
Cities Service office or write: Cities Service 

Oil Company, 60 Wall Street, N.Y. 5, N. Y.. CITI ES (A) SE RVICE 

Out Front in Quality... Out Front in Service, too! 


American Machinist/Metalworking Manufacturing + December 11, 1961 CIRCLE 354 READER SERVICE CARD 155 
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Abrasive Belt Finishing Machine 
Handles Stock Up to 24 in. Wide 


The KC (AM—July 13 ’59, pl146) 
flat surface finishing machine is 
available in three basic sizes for han- 
dling parts from 8 to 24 in. wide. 
Equipped with a conveyor belt feed, 
it will finish parts made of metal, 
plastic, ceramics, wood, or rubber. 
Tandem arrangements can be made 
using aS many units as necessary to 
produce the required successive grit 
finish. When used in tandem for ap- 
plications requiring two side finish- 
ing operations, an automatic part 
turnover mechanism can be incor- 
porated in the line. 

Model KC-24-in., illustrated, per- 
forms high-production finishing of 
miscellaneous shaped parts. It has 
an abrasive belt 24 in. wide by 
138 in. long and will handle stock 
up to 8 in. thick. Abrasive belt speeds 
can be arranged to suit the specific 
finishing requirement. Work feed 
range is available with 3:1 ratio. 

Acme Mfg Co, 1400 E Nine Mile 
Rd, Detroit 20, Mich 


MORE DATA? Circle 86, back cover 
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Self-indexing Turret Toolpost 
Has 0.000075-in. Accuracy 


Tools are guaranteed to an indexing 
accuracy of 75 millionths of an inch. 
All components subject to wear are 
case hardened, ground and lapped or 
honed to a 4-micro-in. finish. Block 
is fully supported by its base, mini- 
mizing tool overhang, and can be 
locked in any position. The turret 


156 


is equipped for 90° indexing but 
any number of indexing stations can 
be added either by the company or 
the customer. Turrets are available 
in sizes 2%, 3%, and 4-in. sq with 
three different types of mountings. 
Polivar Mfg Co, PO Box 19405 
Houston 24, Texas 
MORE DATA? Circle 87, inside back cover 


Combination Powder-Jet Units 
Offered by Metallizing Co 


New models of powder metals and 
ceramic spraying equipment are de- 
signed for increased hard facing 
speeds. Model AL-205 is capable of 
depositing such ceramics as Zir- 
conia and Aluminia at greater spray- 
ing speeds, with higher deposit ef- 
ficiency, resulting in harder and 
more impervious coatings. 

Model CA-305 sprays up to 16 lb 
per hr of hard-facing alloys and is 
capab'e of spraying a broad line of 
commercial metal powders. Im- 


proved bonding techniques are used 
in this process. 

Metallizing Co of America Inc, 
3520 W Carroll Ave, Chicago 24, IIl 


MORE DATA? Circle 88, inside back cover 


OHIO DM MAGNETS, | aluminum- 
wound, and of welded construction, 
are available in 39, 46, 56, 61, and 
71-in.-diameter sizes. Coil is wound 
with anodized aluminum for 75% duty 
cycle. Magnet is supplied with a cast 
manganese steel suspension chain— 
Ohio Electric Mfg Co, Subsd of Howell 
Electric Motors Co, 5400 Dunham Rd, 
Maple Heights, Ohio 


MORE DATA? Circle 89, inside back cover 


FLAT SEAM WELDING SEAMER will automatically seam available widths of 
steel, stainless, aluminum or nickel alloy into large sheets. Distortion is avoided 
by clamping the edges to be welded against a machined water-cooled back-up 
with or without inert gas. The water cooled clamping allows 100% penetration 
and high quality welding from the top side—Pandjiris Weldment Co, 5151 


Northrup Ave, St Louis 10, Mo 


MORE DATA? Circle 90, inside back cover 
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To prove that Hamilton Gages are built to take it. (You 
can drop a Hamilton Gage on its spindle and it still 
maintains its accuracy.) The reason: a unique, indirect 
transmission action from spindle to gear mechanism. 
Pressure at the spindle end releases the movement for 
operation rather than driving it. As a result, any shock 
at this point cannot force the gear mechanism . . . and 
you cut replacement costs. 

More reasons why you can depend on Hamilton Gages? 
Hamilton’s offer of a complete movement replacement 
for a nominal charge. Hamilton’s gage repeatability to 


Kwik-Chek Gages — another precision product of the 


.00001”. Hamilton’s light gaging force (2 or 4 ounce) 
that’s adjustable. Hamilton’s years of watchmaking ex- 
perience, so valuable in maintaining the fine accuracy of 
precision gages. Hamilton’s complete line of mechanical 
and electric gages for post-process inspection or in-proc- 
ess production control. 


For free data sheets on Hamilton Gages, write to 
Dept. 2212, Hamilton Watch Co., Lancaster, Pa. They 
give full specifications on most items in our line. Or, if 
you have a special gaging problem, write directly to E. P 
Barber, Director of Industrial Products Division. 


HHANMILTON WATCH COMPANY 


HAMILTON HOLE GAGES re- 


HAMILTON Ecectric GaG- 


industrial Products Division, Lancaster, Penna. 


HAMILTON HorizontAac IN- HAMILTON Precision DIAL 
for applica- 





HAMILTON Recess Deptu 
GaGe for production gag- 
ing of recesses. Comes with 
bothtiltable and rigid table 
for easiest location of parts. 


place as many as 700 plug 

gages. Precision accuracy 

in range from .025” to .380” 
. increments of .001 ”. 


ING Systems for in-process 
control. Lights indicate 
several out-of-tolerance 
dimensions simultaneously. 


DICATING MICROMETER GAGE COMPARATOR 


for absolute measurements 
Accurate to .00005” over en- 
tire range. 


tions requiring ultimate in 
i 


precision. Fine adjustment 


assures perpendicularity. 





Hydraulic Clamping 
SLASHES 


Six NEWTON clamps secure cartridge-mounted blocks 
of tough alloy material during milling operations. 


PRODUCTION INCREASED 
AND QUALITY IMPROVED 
: with the use of this Newton 
Hydraulic Clamping fixture. After only 
a short time in production, these 
advantages were noted: 
® Positive, repeatable, equal clamp- 
ing with no distortion 
@ No adjustments required for work- 
piece irregularities 
@ Better machine utilization 
e@ All clamping and unclamping done 
rapidly with a single motion 


LOW COST OF NEWTON HYDRAULIC UNITS 
. makes the use of this type of 
clamping desirable from both economy 
and design standpoints; all parts of 
the hydraulic units are reusable for 
building other fixtures. 
For fast cycling operations use New- 
ton hydro-pneumatic intensifiers. 


A Newton engineer will be happy to 
advise you on the type of equipment 
best suited to your needs. Fill in the 
coupon below. 


I'd like more information on speeding up 
production with NEWTON HYDRAULIC 
CLAMPING SYSTEMS 

() Send literature 


C) Have representative call 
ee 
Company 
Address 
City 
State 


NEWTON 


AUBURN, MASSACHUSETTS 
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New Snap-Plug Gage Developed 
For Deep or Long Hole Jobs 


Snap-Plug adjustable internal gage 
for checking size, taper, and out-of- 
roundness, is available as Model 2100 
with range of 1 to 2 in., and Model 
2200 with 2 to 4-in. range. One in- 
sertion checks undersize, in-size, or 
oversize conditions; any depth of 
check is possible with this single in- 
sertion. 
Linkage bars are stocked in 12, 18, 
and 24-in. lengths. Bars are inter- 
changeable on basic Model 2200 head 
and handle; special length bars are 
available at a nominal charge. Com- 
plete kit contains checking head, | 
handle, twin actuator bars, 16 gage 
pins, micrometer type centralizing 
gage, and adjustment wrenches. 
Southern Gage Co, Erin, Tenn 
MORE DATA? Circle 104, inside back cover 


Portable Furnace Reaches 2200 F 
In Less Than 10 Minutes 


Lightweight unit achieves 2200 F 
from room temperatures in under 10 
minutes, Because of improved in- 
sulation techniques it is reported to 
provide a very accurate temperature 
control. It employs meter-relay 
pyrometer controllers and temper- 
ature is easily adjusted with a single 
knob. 

The cycled heating power is con- 
trolled by solid state switch which 
insures low electrical noise and re- 
liability. Standard sizes range from 
approximately 64 to 500 cu in 

L J Products, 7464 Girard Ave, La 
Jolla, Calif 


MORE DATA? Circle 105, inside back cover 


LOWER COSTS 
with rapid production 


MARKING MACHINES 


Noblewest dial-type rapid 

production marking machines 

meet industry’s needs for higher 
marking speeds at lower costs. 
Available in many models 

and sizes, they will permanently 
Roll-Mark the 0.D. of cylindrical 

and conical shaped parts up to 12,000 
pieces per hour. 


Write for specifications. 


NOBLE & WESTBROOK MANUFACTURING CO. 
17 Westbrook St., East Hartford 8, Conn. 


Production marking 
requires fine dies 

of Noblewest quality. 
Competitively priced. 


HE inork it bas withy 
NOBLEWEST 
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ACCURACY 
AND GRIP... 


When you buy new tools 
or rebuild old ones 


ZONT 


LR wr F 


Precisely the point where the tool does 
its work. 


Precisely the point where profits are 
made and lost. 


Precisely the point where the accuracy 
and grip of Jacobs Chucks reduce tool 
breakage, downtime and rejects. 


This is precisely the point, start up front 
with Jacobs. 


Finest machinists everywhere know the 
Jacobs Plain Bearing Chuck as standard 
equipment for portable power tools. They 
know it for precision accuracy and powerful 
grip...the most widely used chuck in 
the world. 


December 11, 1961 


INDUSTRIAL TEAMWORK 


Your industrial supply distributor knows 
your business. He is always ready to fill 
your needs quickly and economically.When 
you need chucks you can depend on this 
industrial team—Jacobs and your Jacobs 
industrial supply distributor. 


ay 


CHUCKS 
THE JACOBS MANUFACTURING COMPANY, 
WEST HARTFORD, CONNECTICUT 
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IS 
OTEAM 
TREATING 


UNKNOWN 
QUANTITY 


10 YOU? 


If you work with metal... 

ferrous or non-ferrous . . . and haven't 
considered steam atmosphere heat 
treating for your product, you may find 
you've overlooked an unsuspected source 
of surprisingly substantial savings. 

On the opposite page are just four 
examples to illustrate our point. If you 
want others . . . or details on any of these 
. or want us to help investigate 

possible savings you can make, just phone 
your nearest L&N office or write us at 
4946 Stenton Ave., Phila. 44, Pa. 

Catalog TD2-620(1) tells all about it, too: 
we'll be glad to send you a copy. 


te 


LEEDS & NORTHRUP 


Pioneers in Precision 


Thermocouple 


Furnace lid 


Lid skirt 
Work basket 


Brick 
insulation 


— Heaters 


Accelerated 
cooling assembly 





Furnace 
retort 


Blower 


Fan motor 


Steam inlet pipe 


Speedomax® 
recording controller 





REPLACES CADMIUM PLATING... These grey cast iron 
valve bodies are used in the pneumatically operated 
sanders that deliver sand for improved traction under 
the wheels of trains, trolleys and trucks. Their manu- 
facturer had a double-barreled problem . . . porosity 
in the castings was causing excessive rejects... 
expensive cadmium plating was necessary to prevent 
corrosion in service. 

Steam treating has solved both problems in one 
operation. Rejects due to porosity have been elimi- 
nated, and many valves previously rejected have been 
salvaged. Cadmium plating has been eliminated 
entirely because exhaustive salt spray tests showed 
the steam-treated finish had a higher resistance to 
corrosion. 


RAISES “PSI” OF POWDERED IRON PARTS... Although 
many parts made of powdered iron function satisfac- 
torily in the as-sintered condition, there are others 
where an increase in hardness and compressive 
strength is an advantage. 

This is particularly true of such parts as the steam- 
treated gears, cams, etc., shown above, where addi- 
tional strength is needed on critical bearing surfaces. 
The shock-absorber piston in the center, for instance, 
presented a real problem ... how to meet psi specifi- 
cations for the thin-section flange around the outer 
edge. Steam treating proved a cheap, practical solu- 
tion. Tests showed compressive strength of the flange 
increased from 1200 to 1400 psi. In addition, the 
parts, when oil dipped, had a pleasing uniform, blue- 
black color and high corrosion resistance, 


PUTS “EXTRA-LIFE” IN CUTTING TOOLS...A machinery 
manufacturer faced a tough problem when specifi- 
cations called for milling a 0.250-inch-wide key-way 
slot into a piece of 4140 cold-rolled bar stock which 
was heat treated to a hardness of Re 34 to 38. In 
addition, tolerances were tight ... +0.001 inch... 
with sides perfectly square. 

The first high-speed steel tools used produced only 
four cuts and could not be resharpened because of 
the close tolerance. Hard-chroming the same tools 
improved cutter life to about 11 pieces per tool. Car- 
bide tools held up for from 11 to 14 pieces. The next 
move was steam treating experimental batches of 
tools in an L&N furnace. The first batch averaged 
100 parts per cutter, a second batch, 60 to 70 and a 
third lot, 100 to 125. 


CUTS EXPENSIVE PICKLING Costs... Non-ferrous 
lipstick tubes and other cosmetic containers made by 
a large Canadian manufacturer must be annealed 
before finishing operations can be performed. Scale 
was a problem. If left on, it ruined tools and dies... 
removing it meant expensive, messy pickling. 

The solution was found when sample parts were 
annealed by the steam Homo® method. When this 
method was adopted as an integral part of the pro- 
duction line, pickling was eliminated. Subsequent 
figures from the cost-accounting department showed 
that eliminating this operation reduced annealing 
cost by 53 percent. 





ix LEEDS & NORTHRUP Pioneers in Precision 
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RACINE, 


SELF-CONTAINED J.1.C. POWER 
UNITS SERVING UNIVERSAL SPIDER 
TRANSFER MACHINE BUILT BY 
DRILLUNIT, INC., DETROIT 


IX 
hydraulic 
hearts 


FURNISH MUSCLE FOR 
5 TRANSFER OPERATIONS ... 
WITHOUT A PALLET 


“This is the first time that a spi- 
der for a universal joint has been 

machined in direct transfer of the 

art itself rather than by pallet trans- 

fer,” says William Defibaugh, Vice 

President and Chief Engineer of Drill- 
unit, Inc. The new unit is only half the 
size of any previous spider transfer ma- 
chine. Clamping and unclamping the spi- 
der are governed by 5 racine Model 4FA 
Pumps, each one a self-contained power unit 

with its own reservoir. A sixth 4FA unit con- 
trols movements which turn, probe and transfer 
the part from station to station. To complete the 
hydraulic package, 24 racinE Model Q Pumps 
serve the standard self-contained drill units. R. S. 
Naeyaert, President, adds, “racine flexibility in 
delivering pressurized oil in variable volume at 
warying pressures make it the ideal choice.” 


PAS UR ES. wii 


Racine Hydraulics & Machinery, Inc. 


SCONS IN 


HVODRAULICS DIVISION 
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NEW SHOP EQUIPMENT 


Ss 
4-Stage Automatic Cleaner 
Is Ultrasonic /Mechanical Unit 
The Monar-Matic, for small parts 
cleaning, takes parts through a clean- 
ing cycle, two rinses, and a drying 
cycle automatically, and shuts itself 
off when the job is finished. Operator 
can set any one or all of the four 
operating cycles to run from 1% to 
9 minutes, depending upon the par- 
ticular cleaning requirement. Once 
these time cycles have been set, by 
means of a dial, the operator loads 
the basket (8 in. dia x 5 in. deep) 
and turns on the switch. 

The basic machine for mechani- 
cal/chemical cleaning is equipped 
with three stainless steel tanks. It 
can be additionally equipped with 
an utrasonic generator and trans- 
ducerized tanks. Line of cleaning 
chemicals available includes both 
mechanical cleaning solutions and 
mechanical/ultrasonic solutions. 

L & R Mfg Co, 577 Elm St, Kearny, 
NJ 
MORE DATA? Circle 106, inside back cover 


Twin Automatic Applicator 
Designed for Soldering Lines 
Paste solder applicator can make two 
deposits of Fusion paste solders or 
paste brazing alloys at the same 
time, doubling the amount of mate- 
rial applied or the speed with which 
automatic soldering lines can op- 
erate. 

The Fusion paste method automati- 
cally applies solder or braze alloy 
and flux (in paste form) to the parts 
to be processed while they are on 
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NEW SHOP EQUIPMENT 


the soldering line. This, in combi- 
nation with automatic conveying and 
heating equipment, completes the 
soldering or brazing cycle, making 
it fully automatic. 

Applicator uses the electrical cir- 
cuit and one air circuit in both units; 
each has an individual gun and paste 
storage tank. Units can be individ- 
ually controlled for amount of de- 
posit and, in special situations, can 
cycle independently. 

Fusion Engrg, 17921 Roseland Ave, 
Cleveland 12, Ohio 


MORE DATA? Circle 107, inside back cover 


Winslow Gaging Systems Give 
Readouts From 24 Different Places 


Consoles for these gaging systems 
show the gage location on a variation 
from a nominal part dimension for 
as many as 24 different gages. The 
information from the probes is dis- 
played in lighted numerals 1 in. 
high and is also printed on paper 
tape. The probes are %-in. diameter 
by 2 13/32-in. long and have flexible 
connecting wires to allow check 
points in difficult-to-reach places. 
They are especially recommended 
for gaging the interior of hollow 
parts since no view of the probe is 
required. 

The console will read the probes 
individually if the proper button is 
pressed or in sequence, automatically. 
Variations in nominal part thickness 
may be read between any two op- 
posed probes. 

Accuracy of the system with care- 
ful setups is 0.0001 in. and the av- 
erage operator under shop conditions 
can be expected to get accuracies of 
0.0002 easily, according to the manu- 
facturer. 

Winslow Mfg Co, 1751 E 23 St, 
Cleveland 14, Ohio 


MORE DATA? Circle 108, inside back cover 








FOR CRITICAL TOLERANCES 
AND PRECISION GRINDING 


SPECIFY ELGIN DIAMOND WHEELS 


Don’t risk expensive piece parts of exotic metals or ceramics with a 
“good enough” diamond wheel! Insist on Elgin Diamond Wheels for top 
performance based on uncompromising production standards and guar- 
anteed diamond content. 


i) Let Elgin study your next critical grinding job. They will help you select 
| the right grit; wheel-shape and bond to assure maximum efficiency, 
| highest quality finish and long wheel life! 


Call your local Elgin distributor, or write for catalog. 


ABRASIVES FIGIN DIVISION 


ELGIN NATIONAL WATCH COMPANY 
ELGIN, ILLINOIS 
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$24, oo. ANN UAL 


TOTAL JOB ANALYSIS multiplies savings over conventional cost studies 
Charles Bruning Company, well-known maker of copying 
machines and engineering instruments, can now put an addi- 
tional $2,000 per month into product quality without charging 
their customers an extra nickel! Part of the reason is the 
MULTICYCLE version of the No. 16-16 hobbing machine. 
The machine is so simple and automatic that the operator has 
time to check his own work. Bruning, in effect, gets 100% in- 
spection free. Savings are the result of objective analysis of the 
total job, and total cost. The hob is as important to the out- 
come as the machine. The 16 D.P. gear (shown) measures only 
1.875” on the OD. But on the No. 16-16 it can be hobbed with 
a 31/2” diam. triple-thread hob. This increases index speed. 
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Speed is only part of the cost determination. Lowest total cost 
was Bruning’s objective. Reduction of hob approach distance 
and noncutting time was their answer. Power vertical feed... 
rapid traverse of the workslide 

and hob carriage... and auto- 

matic control are three ways 

to minimize total cycle time. 

This is the MULTICYCLE 

concept. Result is conclusive. 

The right hobs and a modern 

machine are producing an annual net return of $24, 000. m@ Are 
your costs pegged high by tradition? A new MULTICYCLE 
machine often pays for itself as a straight replacement. Choice 
of three preselect automatic cycles gives you complete general- 


SAVING 


purpose flexibility. Both setup and cycle time are reduced. m Take 
advantage of a Barber-Colman total job analysis. A complete 
cost evaluation .. . developed from your gear prints and pro- 
duction requirements... can be backed by a job simulation for 
your inspection in our TEST CENTER. Phone your Barber- 
Colman representative for details. 


BARBER-COLMAN COMPANY sons = savers “I 

















BARBER 
ond 











Operator checks his own 
work while the machine is 
Cutting. Side benefit is free 
100% inspection. 
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The Most For Your 
“Rockwell Testing” 
Dollar! 


GUARANTEED 
ACCURATE 


CLARK HARDNESS TESTERS 
ARE GUARANTEED ACCU- 
RATE FOR ALL “ROCKWELL 
TESTING”. CLARK’S EXACT- 
ING WORKMANSHIP IN THE 
PRODUCTION OF PENETRA- 
TORS, TESTING BLOCKS, 
ANVILS, AND OTHER ACCES- 
SORIES PAYS OFF IN EXCEP- 
TIONAL ACCURACY ON THE 
JOB. NO WONDER THE LOW 
COST SURPRISES OUR FIRST- 
TIME CUSTOMERS. CLARK 
INSTRUMENT, INC., 10201 
FORD ROAD, DEARBORN, 
MICHIGAN. 


FREE REFERENCE BOOK Sippy SM iy 
. Description and prices a Lh tigy 
. for Clark Hardness - I 
Tester and free Hard- 
ness Conversion Chart 
available on request. 
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Gripco Tab Weld Nuts 
Eliminate Locating Devices 


Two new types are introduced. The 
Spotweld type is available in two 
configurations. Sl features a self- 
locating pilot for fast feeding and 
welding. It has a single spotwe'd 
area at one end with threads at the 
opposite end of the nut and is de- 
signed for applications where space 
limitations are a factor. The S2 which 
adds strength to the area to which 
the nut is welded, requires a double 
spot weld, with threads located in 
the center of the nut. No re-tapping 
is required because of the location of 
the pilot in relation to the spotweld 
area. 

Second type is the Pilot Projection. 
The P1 has a single-weld projection 
and the P2 a four-weld projection. 
Both can be welded to a variety of 
metal thicknesses and weld settings, 


se —_ 


utilizing minimum current and short 
time cycles. 
Grip Nut Co, South Whitley, Ind 


MORE DATA? Circle 109, inside back cover 


a 
ie 


ne 


THE UNIVERSAL DEPTH comparator 
makes possible inspection of many 
types of machined internal grooves, 
shoulders and counterbores. The basic 
set consists of: 3 bases of different 
sizes, 1 sub-base for checking from one 
internal surface to another, 4 extension 
rods, 2 extension supports, 4 contact 
discs and 1 special indicator.—The Lad 
Gage Co, Geauga Lake Rd, Aurora, 
Ohio 

MORE DATA? Circle 110, inside back cover 


8-SPINDLE AUTOMATIC TURRET-DEX HEAD mounted on a movable slide that 
has a 12-in. movement in and out over a rotary 30 in. automatic tape controlled 
index table gives infinite indexing on this multiple spindle turret machine tool 
used for drilling flywheel parts for diesel engines. Automatic control of the 
machine through a GE system includes rotary table position, turret indexing, 
column in and out movement, coolant off and on, 12 spindle speeds, 15 feed 
rates, and control of two Aveydraulic side heads—Avey Division of The Motch 
& Merryweather Machinery Co, Cincinnati 1, Ohio 
MORE DATA? Circle 111, inside back cover 


K INSTRUMENT, INC 


a0) 18 ie) 





CIRCLE 364 READER SERVICE CARD American Machinist/Metalworking Manufacturing * December 11, 1961 








Now, any soluble coolant from one source... SUNOCO 


QUALITY... 


THE BEST ECONOMY OF ALL 


Sun is literally a supermarket for 
soluble oils—all the way from a low- 
cost emulsifying oil to a chemical 
coolant. Each one can solve a different 
production problem. For example: 
For versatility at moderate cost, use 
regular S.E.C.O. (Sunoco Emulsi- 
fying Cutting Oil). 
For heavy-duty work, use S.E.C.O. 
HD. 
For high detergency, machine or 
grind with S.E.C.O. 271. 
For high-power wetting and lubricity, 
use Sun’s new chemical coolant, 
Sunicool. 


Check into Sun Soluble Cutting Oils 
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now. They’ve led the field for years 
... they’re backed by Sun Oil... 
they’re good. Ask your Sun Repre 
sentative for details. Or write to S 
Oi ComPANny, Dept. AM-12, Phila- 
delphia 3, Pa. In Canada: Sun Oil 
Company Limited, Toronto and 
Montreal. 


FREE! Your choice of these cutting oil helps. 
W rite today. 
. 2-page fact sheet—‘‘Uses & Advantages 
of S.E.C.0.” 
. 2-page data sheet—‘‘Heavy Duty 
$.2.C.0.” 
. Plastic Chart—‘‘Emulsion Mixing Instruc 
tions” 
- page eS = sposal of Waste Cut 
ting Oil Emulsions” 
- 84-page book—‘‘Cutting and Grinding 
acts” 
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SOME CUES FOR THE 
ACTIVE COST-REDUCER 






































This PLANNER is for the man who 
doesn’t have time to waste determin- 
ing whether a supplier can help him 
produce at less cost. If you’re this 
type of active cost-reducer, we know 
we’re welcome. It takes only five 
minutes to go through this PLAN- 
NER and not much longer to get us 
started on any project it may suggest. 
Like to have our man in your area 
call? Please contact Emhart Manu- 
facturing Company, Hudson Divi- 
sion, Hudson, N.Y. 


: EMHART 
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COST 
REDUCTION 
IN 

SMALL 
PARTS 
PRODUCTION 


This is our business — 
and to prove it, we'd like 
to go over at least sixteen 
areas in which we've had 
good, hard practical ex- 
perience. Here they are: 


- PRODUCT DESIGN 

. MATERIAL AND PARTS FLOW 
- PACKAGING 

. FABRICATION 

. ASSEMBLY 

. DIRECT LABOR 

. INDIRECT LABOR 


. METHODS SIMPLIFICATION 
(People) 


/ METHODS SIMPLIFICATION 
(Machines) 


» QUALITY CONTROL 

. IN-PROCESS INVENTORY 
. MAINTENANCE 

- FLOOR SPACE 


- SPARE PARTS INVENTORY 
(Customer) 


. SPARE PARTS INVENTORY 
(V &O Machines) 


. CRITICAL OPERATIONS 


ne 
cael 
wey 
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Rivet Machine Handles Various 
Lengths Without Tooling Change 


New Etco 600 tubular rivet machine 
handles all makes of rivets from the 
smallest to %-in. dia and from 1/16 
to %-in. long. No change in tooling 
is necessary when changing from 
fasteners of one length to another as 
long as the barrel diameters are the 
same. Fasteners with different bar- 
rel diameters require only changing 
of the feed tracks. 

A setting force of more than 3,000 
ft lbs is produced through the 40-lb 
flywheel which is engaged by a sin- 


gle-revolution clutch operated by an 
electric foot switch. The circuit is 
designed to prevent double strokes. 

In addition to rivets the Etco 600 
will handle all makes of eyelets and 
grommets. 

Eyelet Tool Co, Inc, Cambridge, 
Mass 


MORE DATA? Circle 112, inside back cover 


Ultrasonic Cleaner Introduced 

In 5-gal-Capacity Model 

The diSONtegrator System 320 has 
a 5-gal-capacity cleaning tank with 
working compartment measuring 14 
in. long x 12 in. wide x 10 in. deep. 
A 12-in.-deep tank is also available. 
Unit, guaranteed for five years, fea- 
tures broad band frequency modula- 
tion which eliminates need for auto- 
matic tuning and prevents overload- 
ing of transducers. 

Generator is rated at 320 w aver- 
age power, 1280 w peak power out- 
put. Fused for 7 amp, it operates 
from 117-v 50/60-c line current. 
Price is $499.95. 

Ultrasonic Industries Inc, Engi- 
neers Hill, Plainview, LI, NY 
MORE DATA? Circle 113, inside back cover 


400 TON, 2-POINT ECCENTRIC PRESS operates at 18 strokes per minute, has 
a bed area of 132 by 72 in. and a 20-in. stroke of slide with a 10-in. adjustment. 
Full eccentric drive employs no crankshaft, and delivers greater torque and 
maintains greater production accuracy due to its box type slide and barrel-type 
adjustment—The Cleveland Punch & Shear Works Co, 3917 St Clair Ave, 


Cleveland 14, Ohio 


MORE DATA? Circle 114, inside back cover 
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PELTON DIVISION, BALDWIN-LIMA-HAMILTON CORPORATION 


~ Burgmaster 


14 “in-a-line” Operations, 
C’Drill, Drill, Bore and Ream, 
at each of four 90° turns 


Over 96 Different 
Parts Programmed 


- 


Ay 


Model 25AHT 6 spindle, 114” capacity in steel. 
Table travel 15 x 26, 20 x 30, 30 x 45. 


a ie . See MODEL 
preg 2 , MODEL 3BHT =e | ae 
6-spindle, th z 8-spindle, rom ; DOUBLE 
<n yak é 1%” capacity Pnenan ga; Bs ae HOUSING, 
travel 10 x 18 <2 guy in steel. Table % PLANER TYPE 

' <r £ travel 20 x 30, “ 2am 8-spindle 

15 x 26, 20 x —— (| P , 
$0. 5 30 x 45. “«. 1%” capacity 
. ay 2 in steel. Table 

oe ’ travel 48 x 60. 





TAPE-CONTROL: EN TURRE* 
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Triples Production... Eliminates Rejects... 


Pelton Division, Baldwin-Lima-Hamil- 
ton Corporation, San Francisco, Cali- 
fornia has over 96 different parts 
programmed in tape for machining 
on their Burgmaster Tape-Controlled 
Model 25AHT Turret Drilling ma- 
chine. One of these parts is a Gate 
Limit Valve Cage machined from 
Hard Naval Brass. In this operation, 
Pelton's tape-controlled Burgmaster 
automatically center drills, drills, 
bores and reams 56 different holes 
in only 23 minutes . . . to hole loca- 
tion of +.001”. Production in this 
single operation has been increased 
3 to 4 times over former methods. 
Multiply this by 96 different parts 
and you understand why you should 
get the facts on Burgmaster Tape- 
Controlled 6- and 8-Spindle Turret 
Drilling Machines. 


ee ( f. 


Urgmaster conronarion 


15001 S. Figueroa Street * Gardena, California * FAculty 1-3510 DAvis 9-4158 


BURGMASTER DIRECT SALES OFFICES: Ridgewood, New Jersey, 86 North Maple 
Avenve., Gilbert 4-3002 * Chicago 5, Illinois, 4908 Lincoln Ave., LOng Beach 
1-1178 * Cleveland 7, Ohio, 14706 Detroit Ave., ACademy 6-7030 * Detroit 37, 
Michigan, 13730 W. Eight Mile Road, Lincoln 8-4333 * Northern California, Castro 


Valley, JEfferson 7-1650 * Kea 
Britain, British Commo wealth Wes 


JOB FACTS 


Company: Pelton Division, 
Baldwin-Lima- 
Hamilton Corp., 
San Francisco, 
California 
Machine: Burgmaster Model 
25AHT Tape- 
Controlled Turret 
Drill 
Part: Gate Limit Valve Cage 
Lot Size: 17 
Holding: Manually rotated 
index fixture 
Machine Operations: 


14 “in-a-line” operations 
center drilled, drilled, 
bored, and reamed at 
each of four 90° turns 
20 holes — center drill with Burgmaster Tape- 
12 holes — drill through Controlled Turret Drilling 
8 holes — drill Machine 
8 holes — bore .183 
8 holes — ream .188 
Former Method: Drilling 
Machine with box jig 
Present Method: Burgmaster 
Model 25AHT Tape- 
Controlled Turret Drilling 
Machine 
Program Part: 15 min. 
Savings: 45 min. each part 
Other Advantages: Closer 
tolerances, fewer rejects, 
faster set-ups, less 
operator fatigue, increased 
production, lower 
inventory. 


Four of over 96 parts 
machined with 
Burgmaster Tape- 
Controlled Turret Drill 


“Tool Crib of the 
Sixties” — Over 96 





different parts 
programmed in tape 
up to this time. 





& Trecker, C.V.A. Ltd., Sole Agents for Great 


BURGMASTER 


Send for 
Literature 


Write for bulletin describing 
Burgmaster 6 and 8 Spindle 
Tape Controlled Turret Drill- 
ing, Tapping and Boring Ma- 
chines, Forty minute 16 mm 
sound film showing all Burg- 
master Turret Drills in opera- 
tion is available without 
charge from any office. 


World's Largest 
Builder of Turret 
Drilling Machines 


“0” Manual Power 
Index 1/4” Capacity 


1C Manual Power 
Index 4” Capacity 


2B Manual Power 
Index 4%” Capacity 


2BR Ram Type Radial 
Drill 44” Capacity 


2BH Automatic Hydraulic 
¥%" Capacity 


3BH Automatic Hydraulic 
12” Capacity 


25AH T Automatic Tape 
Controlled 414” Capacity 


2BHT-3BHT Automatic 
Tape Controlled 
Ya" and 11/2” Capacity 





NEW! 


Faspieal TAPS 


Remarkable performance, sensa- 
tional cutting action .. . resulting 
from 52° helix flutes. Available in 


PLUG 

(3-4 thread) 
or 
BOTTOMING 
CHAMFER 
and 


standard 
in 


Crémclad surface treatment, less 
than .000050” and uniform in depth 
on the thread form, combines with 
this new design to promote im- 
proved lubricity and lower the 
torque requirement thus greatly 
reducing breakage. 


Write for Catalog 


NEW ENGLAND TAP COMPANY, INC. 
5 Endicott St., Norwood, Mass. 
eS ae 


ee 


Street 





City & State 
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SPECIAL WELDER SPOT WELDS upper and lower hinge reinforcements and 
extension parts to inner door panels of automobile doors. The machine has 32 
hydraulically operated spot welding guns powered by 9 50-kva packaged-type 
welding transformers. An operator loads three parts into the lower die then 
places the inner door panel in opposition. Push button switches start the machine 
and the lift table will raise the panel into position. The extension piece is welded 
and the guns then shift and the two hinge reinforcements are welded. After 
welding the lift table lowers for unloading—The McKay Machine Co, Federal 


Warco Div, Warren, Ohio 


MORE DATA? Circle 115, inside back cover 





Tube Piercer Allows Easy Change 
From One Diameter To The Next 
An improved tube piercing unit in- 
corporates easily removable, inter- 
changeable tube retainers that per- 
mit quick change-over from one 
tube diameter to the next without 
disturbing the set-up in the press 
or on the template. 

The piercer, which will make one 
hole only or two opposite holes, with 
one stroke of the press can also make 
holes of different diameter and con- 
figuration without mandrels. 

Distortion is said to be held to a 
minimum by the complete enclosure 
of the tubing during perforation and 


multiple punching can be done by 
arranging several units in a press or 
press brake. 

Tool Products Corp, North Tona- 
wanda, NY 
MORE DATA? Circle 116, inside back cover 


PANTO-ENGRAVER MODEL UE3-PC is 
similar to the model UE-3 but has a 
pneumatic attachment for raising and 
lowering the cutter spindle. Standard 
hand actuated cam lever depth mecha- 
nism unit is eliminated so that the 
operator is not required to reach 
across the pantograph to raise or lower 
cutter from letter to letter.—H P Preis 
Engraving Machine Co, Hillside, NJ 
MORE DATA? Circle 117, inside back cover 
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Take a 
U.S. Universal 
Adjustable 
Drill Head 


... equip it with slip spindles, 
and a jig-bored slip spindle 
plate for every production hole- 
pattern job you have (or want) 
within the capacity of the head; 
...for each long-run, compli- 
cated or multi-piece setup, use 
a plain or indexing holding fix- 
ture and guide bushing plate; 
...for short runs, merely locate 
the standard adjustable arm 
brackets quickly and accurately 
with a bushing plate. 
Do this with as many different 
size U.S. Drill Heads as you need 
to cover the entire range of mul- 
tiple hole work in your shop. 


You now have possibilities un- 
limited for lowest cost per drilled 
hole! And, if your machines have 
a reversing spindle, you can drill 
and tap with the same head! 


Check these possibilities on 
your jobs ... call your USS. 
Drill Head Representative, or 
contact us direct. 


For descriptive data, 
ask for Catalog AD-57. 


Style U-2 Head drilling housing flange. 
Inset shows “‘tool crib’ of drills and 
slip spindle plates used with this 
head on 17 other setups. 


U.S. Universal Heads are built in 8 
models, 6 to 12 spindles, 6” to 15” 
drilling areas, %” to 1%,” capac- 
ities. Positive drive, hardened shaved 
gears, super finish spindles, heavy- 
duty lifetime-lubricated joints. 








poceipilitiog 
unlimited 


for lowest cost 
per drilled hole! 


te 





a 


UNITED STATES DRILL HEAD CO. HEAD # 


5298 River Road - Cincinnati 33, Ohio 


Adjustable and Fixed Center Multiple Drilling Heads— 
Individual Lead Screw Multiple Tapping Heads — and Fixtures. 














The quickest 

most practical way 
to put strong threads 
in soft materials 


the TAP-LOK’ 
INSERT 


IN SOFTER METALS AND 
* PLASTICS...Has full V-form 
= external threads to provide 
= maximum locking torque 
= and permit wide choice of 
# mating hole sizes. Recom- 
= mended for soft aluminum, 
= zinc die castings, sand cast- 
= ings and plastics. Meets 
: requirements of MIL-MS- 
. 35914. 





= FOR HIGHER STRENGTH MA- 
=. TERIALS...Has heavy wall 
= and truncated root external 
¢ thread and three-hole cut- 
= ting edges for hard-to-tap 
= higher-strength materials 

and to meet MIL and oth-r 

specs calling for Class 3B 





=: ELIMINATES CHIPS ... The 
* F-Series Form-Lok self-tap- 
: ping insert is thread form- 
= ing and firmly locks itself 
= in the base material. Avail- 
= able from stock in sizes #4 
= through %.”. 





> FOR W009... Has coarse 
©. pitch external threads of- 
fering maximum strength in 
combination with ability to 
be driven into thin sec- 
tions without splitting 
them. For furniture, cabi- 
nets and other wooden 


Another fastener development from = 


TAP-L OK J croov-pin 


§ CORPORATION 
1145 Hendricks Causeway, Ridgefield, N. J. 
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Orbital Finishing Machine 
Has Re-Circulating Wash System 


The Vi-Brader, designed with a re- 
circulating wash system, provides 
continuous washing action on both 
media and parts during deburring, 
radius forming, or polishing opera- 
tions. Wastes are removed, com- 
pounds remain uncontaminated, and 
the processed parts do not require 
a separate cleaning cycle. The sys- 
tem maintains a regulated flow of 
water into the processing tub, re- 
moving waste water through a 
screened drain opening at bottom. 

Unit, which rotates the load in a 
circular controlled orbit, has ad- 
justable speed control, choice of con- 


ventional tumbling barrels or tubs, 
and full 1-% cu-ft capacity. 

Rampe Mfg Co, 14915 Woodworth 
Ave, Cleveland 10, Ohio 


MORE DATA? Circle 118, inside back cover 


Weld Control Resistor Units 
Simplify Arc Welding 


The Weld Grid Control Resistor 
provides a simplified method for the 
accurate control of weld current in 
arc welding processes. It is currently 
available in three-man and six-man 
station models, as well as in a single 
station unit. 

Features include the use of high- 
temperature wire for long-lasting 
service and waterproof input and 
output connectors. 

Smith-Dolan induction heaters 
(also made by the company) need 
only the grids to convert into a com- 
plete ac welding machine. 

Electric Arc Inc, 152-1 Jelliff Ave, 
Newark 8, NJ 
MORE DATA? Circie 119, inside back cover 


VIBRATING CONVEYORS are operated by reclaiming energy created by natural 
frequency vibration of coil springs so that conveying capacity can be varied 
infinitely from zero to maximum while the conveyor is in operation. Material is 
moved along with a tossing and catching motion rather than a sliding or batting 
action. Because of the springs, power requirements are low and there are no 
dead spaces and the trough or pan is self cleaning. Capacity of the 300-ft-long 
conveyor is 6 tons per hour—Stephens Adamson Mfg Co, Aurora, Ill 
MORE DATA? Circle 120, inside back cover 
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ONLY SQUARE D STARTERS WITH 1-PIECE 
OVERLOAD RELAYS GIVE Absolute PROTECTION! 
a 


e Only Square D makes thermal 
overload relays with 1-piece construc- 
tion—and only with 1-piece construc- 
tion can you know you've installed the 
heater correctly. Square D 1-piece 
overload relays can be installed only 
one way. They are factory-assembled, 
individually tested and calibrated, 
completely tamper-proof. Repeated 
tripping will not affect accuracy. 

You pay for overload protection — 
be sure you get it. Insist on Square D 
1-piece overload relays for absolute 
protection. 


—see why only 
Square D 

gives absolute 
protection 


OE, 





Heat-producing element 
is an integral part of 
overload unit. It’s perma- 

» nently joined to solder 
pot, can’t become mis- 
aligned. 


Heat-responsive ele- 
ment (solder pot) 
provides accurate re- 
sponse to overload, 
yet prevents nui- 
sance tripping. 











Square D Company 
Department SA-238 
4041 North Richards Street 
Milwaukee 12, Wisconsin 

Please send me information on Square D 
magnetic starters, along with your simple 
3-minute “jig-saw’’ demonstrator 





COMPANY. 





ADDRESS. 





CITY. ZONE STATE. 





SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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THE BEST WAY TO CUT THE COST OF A CAST GEAR LIKE THIS... 


a 
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IS TO START WITH AN ALCO FABRICATED GEAR-BLANK LIKE THIS 


A.co’s Hi-Qua-Led Steel® forged and rolled rims now make fabricated gears less expensive 
than cast gears. Hi-Qua-Led, with lead added by a special process, lowers machining time as 
much as 50%, extends tool life many times. Costly repairs of casting defects are eliminated. 
Besides lower cost, you end up with all the advantages of a forged gear— maximum strength, 
toughness and fatigue resistance. Hi-Qua-Led forged and rolled gear blanks are available in 
any steel analysis, from 18 to 160 in. OD and to 24 in. wide. For more information write to 
Atco Products, Inc., Dept. 1502, Schenectady 1, N.Y. 


A LC 0 ALCO PRODUCTS, INC. Product quality comes first 
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Don’t overlook 


DeVilbiss 
power spray 


washers 


DeVilbiss automatic parts 
washers clean faster and more 
thoroughly because they’re engi- 
neered specifically for the job— 
for continuous conveyor opera- 
tion or batch-type work. Units 
available in both standardized 
and custom designs to meet your 
exact operating problems. Send 
for Catalog 1101, or contact your 
local DeVilbiss representative 
for a specific recommendation 
and prompt quotation. The 
DeVilbiss Company, Toledo 1, 
Ohio. Offices in principal cities. 


FOR TOTAL SERVICE, CALL 


DeViLBIss 
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Power-Driven Straightener Takes 
Materials Up to 90 in. Wide 


Units, specifically designed for re- 
moval of coil set prior to feeding into 
a punchpress, shear, or other fab- 
ricating machine, feature straighten- 
ing rolls which can be collectively 
or individually adjusted to provide 
quicker setup and to better handle 
varying stock conditions. They can 
be used in conjunction with all types 
of automatic feeds or in hand feed- 
ing operations. Available in a wide 
range of sizes and types, they will 
process materials in widths up to 
90 in. and thicknesses to 0.210 in. 
Additional features include com- 
pletely enclosed, heavy-duty, vari- 
able-speed drive system with gears 
running in oil; automatic control by 
a dancer roll through use of an ad- 
justable cam time delay; straighten- 
ing rolls are connected through a 
gear train to reduce backlash; over- 


shot roll in upper bank provides 
better straightening for materials 
with unusual characteristics. 

Frank W Egan & Co, Metal 
Processing Equipment Div, S Adams- 
ville Rd, Somerville, NJ 


MORE DATA? Circle 121, imside back cover 


Differential Gaging Equipment 
Eliminates Need for Fixturing 


Use of simple electronic-type gag- 
ing equipment, reported to give mil- 
lionths accuracy, eliminates need for 
expensive mechanical fixturing. Basic 
equipment required consists of two 
identical gage heads and a differen- 
tial input amplifier. Principle of 
operation is that of cancellation of 
the fixturing or environmental errors 
affecting the measurement so that 
only the desired dimension is indi- 
cated on the meter. 

Applications include measurement 
of the true roundness of journals on 
parts weighing up to four tons in 
production and concentricity of ID 
and OD of small bearings using non- 
precision spindles. 

Cleveland Instrument Co, 737 Car- 
negie Ave, Cleveland, Ohio 
MORE DATA? Circle 122, inside back cover 


ROTA-MATIC HORIZONTAL TRUNNION MACHINE is designed so that each 
station performs its own set of functions and has individual control of feeds and 
speeds. With provision for addition of milling heads, practically any combination 
of machining operations can be done. Machine illustrated has three station 
index arranged to produce two workpieces per index. Production is 240 universal 
joint yokes per hr—Davis & Thompson Co, Milwaukee 18, Wisc 

MORE DATA? Circle 123, inside back cover 
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WERE PUTTING OUR MONEY WHERE OUR MOUTH IS! 


WITH A 90-DAY 
MONEY-BACK 
GUARANTEE 

ON THE 

NEW 

PRATT & WHITNEY 
TAPE-O-MATIC DRILL 


ee 


& 
es Vimy — 
ay 


~ $8,090 fae 


1% HP. Big 30”x 20" table. 


Simultaneous positioning of both axes. 


(3 HP. optional at extra cost.) 


Bes ( } 
ee 


NOW! FOR THE FIRST TIME A NUMERICALLY CONTROLLED DRILL FOR ONLY $8,595 
GUARANTEED TO REDUCE YOUR DRILLING COSTS 


At last . . . a drill with the finest, transistorized, 
numerical-control system available for only $8,595 
. . . because P&W brings mass production to the 
machine tool industry for the first time. . . yet main- 
tains the 100-year tradition of P&W quality. 

The TAPE-O-MATIC enables you to benefit from 
numerical control . . . to gain a vitally-needed, im- 
portant competitive edge. 


WE BELIEVE IN THIS NEW DRILL SO 
STRONGLY THAT WE OFFER: 

1 90-DAY, MONEY-BACK GUARANTEE. If by 
90 days after purchase, this drill has not reduced your 
drilling costs, return it for refund, less transportation 
costs. 


2 5-YEAR WARRANTY. We fully warrant the 


TAPE-O-MATIC drill against defective parts and 
workmanship for 5 years from date of purchase. 


3 UNIQUE TERMS. You can buy TAPE-O-MATIC 
using our exclusive Trade-in Plan. You can purchase 
the drill outright, lease it, or lease it with option to 
buy. ONE PER CENT CASH DISCOUNT FOR PAY- 
MENT IN 10 DAYS. 

Cal// collect... your local Pratt & Whitney rep- 
resentative, now! Or write to: Paul N. Stanton, 
Vice President Marketing; Pratt & Whitney Co., 
Inc.; Charter Oak Bivd.; West Hartford, Conn. 


PRATT & WHITNEY 


A MAJOR INDUSTRIAL COMPONENT OF 


G\) FAIRBANKS WHITNEY 


Machine Tools / Cutting Too/s / Gages 








HEADQUARTERS FOR AMERICA’S WAR AGAINST OBSOLESCENCE 











& ~ FRAC TURED' 
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Call ERIE FOUNDRY 
for forging hammer replacement parts 


Replacement guides, frames, and other parts for a wide variety of forg- 
ing hammers of most any make are available from ERIE. They are high 


in quality, competitive in price. 
For over 65 years we have specialized in the design, development and 
manufacture of forging hammers of all types. Logically, then, Erie 





Foundry is a natural source for repair parts equal in quality and per- 
formance to the original equipment. Substantial inventories assure you 
of prompt service. For more information on repair parts or our complete ONE OF THE GREAT NAMES 
Hammer Rebuilding Service, write Mr. James Walker. ee ey mare 





Manufacturers of Forging Hammers « Forging Presses « Hydraulic Presses e Trimming Presses ERIE FOUNDRY CO., Erie, Pa, 
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Gas-Fired Furnace 
Operates to 3300 F 
Complete heating and cooling pro- 
gram control system governs opera- 
tion of this elevator Model GFHT- 
24 high-temperature unit. Design 
utilizes a full FIA gas safety system 
and meets JIC electrical standards. 
Rapid attainment of the 3300 F max 
operating temperature is accomp- 
lished by use of preheated air. 
Refractory shapes comprising the 
furnace arch are cast and prefired 
and can be replaced from the top. 
Units are available with setting 
spaces ranging from 12 in. in 
dia and 18 in. high to 48 x 72 in. 
Harrop Precision Furnace Co, 3470 
E Fifth Ave, Columbus 19, Ohio 
MORE DATA? Circle 124, inside back cover 


Elastomer Mounts for Machinery 
Provide High Deflection 

Series F mounts provide up to %-in. 
static cushion (deflection) for im- 
proved isolation efficiency as com- 
pared with the %-in. deflection 
commonly provided by existing rub- 
ber-in-shear units. Design incorpo- 
rates the isolation characteristics of 
compression and buckling, as well as 
of shear loading. Wide range of load 
carrying capacities from 10 to 5000 
lb is provided by a selection of 12 
sizes and durometers. Dimensions 
range from % in. in height to 2%-in. 
for the largest unit. 

Korfund Co, Shock & Vibration 
Div, 39B Cantiague Rd, Westbury, 
NY 
MORE DATA? Circle 125, inside back cover 
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These are probably the most 
efficiently engineered twist drills 
available to industry teday 


Ihat'’s why we Say 


“Dou E 
buy nls 





_—— ¥ 
Brown & Sharpe \ 
CUTTING Z | 
TOOLS 


fay 
i LE J 
AMERICAN TWIST DRILLS 
A Subsidiary of: Cutting Too! Division 
Brown & Sharpe Mfg. Co. 
14301 West Chicago Bivd. 
Detroit 28, Michigan 
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give you better performance 
on your job 


Match the performance you get from Rockwell’s Delta Metal 
Lathes—model for model—against any in the field. Make your 
own tests for close tolerance, precision work—then compare 
these with the printed profile of final quality control test re- 
sults made on each machine at the factory. You’ll judge the 
price in terms of value on the job—now and years from now. 

Write for FREE Catalog and the name of the distributor 
nearest you. He’s a Lathe Specialist—the man with big news 
on new lathe developments from Rockwell. 

Rockwell Manufacturing Company, Delta Power Tool 
Division, 618M N. Lexington Ave., Pittsburgh 8, Pa. 


DELTA INDUSTRIAL TOOLS 


another fine product by 


ROCKWELL 





10” *‘Long Bed’’ Lathe in the tool room gives you 36” Hand Screw Machine for short run, multiple opera- 
capacity between centers with big machine features tion work fills the gap between standard engine lathes 
at surprisingly low cost. and expensive automatic screw machines, 


@ 11” Lathe on the production line has the “‘beef’’ 
you need to make heavy cuts in anything from 
brass to titanium. 
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_...and parts are finished 
without rehandling 
on 


GOSS « DELEEUW 








AUTOMATIC 
CHUCKING 
MACHINES 


The Goss & DeLeeuw "One-Two- 
Three" Chucker differs from the 
conventional machine in that it 
provides the means of machin- 
ing more than one end of a 
piece in a single handling in- 
stead of requiring several han- 
dlings and set-ups. A worth- 
while gain in production time is 
assured. 


In the “1-2-3”, work is gripped in 
chuck and all ends machined either in 
sequence or simultaneously. Goss & 
Deleeuw and only Goss & DeLeeuw 
offers this feature in a standard 
chucking machine. 


A few typical parts finished on this 
machine are shown here, Write for 
detailed description . . . send sam- 
ples of your work for time and cost 
estimates. 
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Device Simplifies Handling 
Of Coiled Strip Metal Stock 
The Upender is designed for han- 
dling metal coils delivered flat to 
fabricating plants without hoists, 
slings, or cradles. Coil is conveyed 
or placed on the Upender which 
turns the axis through 90° to place 
it in a vertical position. Minimum 
drive motor power is required be- 
cause the design of the device per- 
mits rotation of the coil about its 
center of gravity. 

Roth Corp, Lorain, Ohio 
MORE DATA? Circle 126, inside back cover 


Compact, Lowcost Sand Blaster 
Furnished in Portable Model 


Unit removes rust, paint, and chemi- 
cals, cleans core boxes and patterns, 
and accomplishes blasting jobs that 
formerly required larger and more 
complex equipment. It will operate 
with any hard, dry, abrasive mate- 
rial and can be attached to existing 
air sources. The model comes com- 
plete with pistol-grip blast gun, extra 
air jets and nozzles, six feet of hose, 
and a 12-qt-capacity abrasive con- 
tainer. A hood and face shield are 
also included. Total cost is $39.95. 
Frederic B Stevens Inc, 1800-18th 
St, Detroit 16, Mich 
MORE DATA? Circle 127, inside back cover 
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TWO IDEAS YOU CAN USE TO FEED 
AND POSITION WORK AUTOMATICALLY 


In most plants today, there are few operations 
which present greater cost-cutting opportunities 
1) than the feeding and positioning of workpieces. 
Yet often this potential saving remains untapped 
because the high cost of special workfeeding and 
positioning equipment may not appear justified. 


However, using Bellows Air Motors®, fast, ac- 
curate, trouble-free devices to “spot-automate” 
such operations can be built in your own plant— 
by your own men—for a fraction of the cost 
normally involved in such equipment. These two 
devices are typical: 


Fig. 1, at left, shows a set-up used frequently to 

feed steel bar stock to a cut-off saw, to feed strip 

a metal to a punch press, to position a strip of 

“ DISTANCE wood for drilling holes at regular intervals along 

V1/@)°1.42111@ = its length, and in other applications where it is 

INDIAN @ 33 desired to alternately advance a workpiece and 

Sitel4: pause while an operation is performed. By proper 

positioning of work stations, it is possible to per- 

LENGTH OF form a sequence of operations, such as drill-and- 
AIR MOTOR ‘B’ tap, or punch , form-and-stencil. 


BOTH WORKPIECE After the piston rod of Air Motor “A” has ad- 

AND CARRIAGE ASSEMBLY vanced to hold the workpiece, the piston rod of 

y Air Motor “B” advances, moving carriage, Air 

RIDE ON ROLLER CONVEYORS Motor “A” and workpiece a predetermined dis- 

OR OTHER LOW FRICTION BEDS tance forward. Workfeeder pauses while the 

operation is performed. Then, Air Motors retract 
—and the sequence is repeated. 


INT aXe) K@): 
MOUNTING J ‘A’ 
aN 1-17 \e): 


Variations of the extremely simple set-up shown 
in Fig. 2 are used in virtually every industry. 
With the piston rod of Bellows Air Motor “A” 
advanced to clamp the work, Air Motor “B” ad- 
vances the workpiece to the work station, pauses 
during the operation, then retracts. Operator un- 
loads, reloads, and the sequence repeats. In- 
corporation of a Bellows Hydro-Check® provides 
a perfectly controlled, highly accurate feed rate, 
permitting this set-up’s use with routers, drills, 
milling machines and similar equipment. 


& * * + 


In addition to The Bellows Air Motor, used as the 
“heart” of work feeding and positioning devices 
designed and built by creative production man- 
AIR MOTOR agement everywhere, Bellows-Valvair also pro- 
A’ duces a line of Rotary and Linear Feed Tables, as 
well as a series of Rotary Index Tables—all com- 
pletely integrated pneumatic “packaged” units 
including all controls and built-in wiring. 


INTERESTED IN CUTTING WORKFEEDING COSTS? ate 
If so, you'll want the special “package” we've made up. It includes a “Spot-A- 

Mation Idea” File, corftaining information on a number of different workfeeders, 

as well as complete information enabling you to “spot-automate”’ scores of other 

operations. In addition, we’ve included specs on our Rotary Feed and Index 

Tables and Shuttle Work Feeders. For yours—without cost or obligation—address: 

Dept. AM-1261, Bellows-Valvair, Akron 9, Ohio. 


Bellows- alvair 


Division of IBEC AKRON 9, OHIO 





These names assure you the best in pneumatic, hydraulic and electronic components 
BELLOWS + VALYAIR - SINCLAIR-COLLINS + HUNT + HYQUIP + JACKSON ELECTRONICS 
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“Flexible Automation” 


WITH BARDONS & OLIVER CUTTING-OFF LATHES 
at Falls Steel Tube & Manufacturing Co., Newton Falls, Ohio 


At Falls Steel Tube & Mfg. Co., manufacturers of exhaust pipes, tail pipes, and similar automo- 
tive tubular parts, the output of two electric weld tube mills is automatically transferred to three 
Bardons & Oliver loading tables. The tubing is then fed into three Bardons & Oliver Cutting-Off 
Lathes and automatically cut off in any required 

length from 6 inches to 10 feet. The cutoff lengths are 

automatically unloaded into tote trucks. Besides wide 

variance in length, tubing diameters vary from '%4 

to 3 inches and wall thickness from 14 to 20 gauge. 


Victor Beltram, Chief Engineer, reports labor re- 
duced by 75% and cutoff capacity increased by 50% 
with the Bardons & Oliver installation. Previously, 
cutoff operations were performed on circular sawing 
machines. The cutting-off lathes produce square ends 
and smooth finishes which have greatly facilitated 
secondary operations. The increased cutoff capacity 
has allowed greater utilization of all plant facilities. 
The complete Bardons & Oliver installation has paid 
for itself in less than three years. 


If you cut off spacers, bushings, nipples, couplings, 
rollers, similar tubular products, or solid bar stock, 
we suggest you explore the profit possibility offered 
by these versatile machines. Bardons & Oliver man- 
ufactures a complete line of Cutting-Off Lathes ran- 
ging in collet capacity from 2 to 16 inches. 


BARDONS & OLIVER 


BARDONS & OLIVER, INC., 1133 WEST 9th ST., CLEVELAND 13, OHIO 


Manufacturers of Turret Lathes and Cutting-—-Off Lathes 
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Vibration Analyser Compares 


Signals From Two Separate Pickups 
The Model 40 vibration analysis has 
calibrated panel meters to indicate 
the frequency and amp!itude in the 
microinch range from pickups ap- 
plied to machinery. Unbalance phase 
data is provided by a high intensity 
stroboscope flashed in syncronism 
with the resulting frequency of vi- 
bration. 

Two separate panel-selected inputs 
provide immediate comparison of vi- 
bration signals from two separate 
pickup points. The pickups may be 
of different types such as, crystal 
accelerometers, strain gauges, or 
LVDT’s in addition to the magnetic 
velocity pickups normally used. 

A selective filter separates the 
vibration frequency components over 
a range from 170 cycles per minute 
to 300,000 cycles per minute. 

The unit, which has an exclusive 


peak hold feature for showing the 
peak value of transient signals on 
the meter, is fully transistorized and 
can be battery operated if desired. 

Price of the analyser is $1890 less 
pickup. 

Raydata Corp, 1078 E Granville 
Rd, Columbus 24, Ohio 


MORE DATA? Circle 128, inside back cover 


PEENAMATIC MODEL 953 wet or dry 
bast machine constructed of 3/16-in. 
steel plate features a packless slurry 
pump with a special wear plate. Cab- 
inet working space is 24 by 24 by 20 
in. and the machine will operate on air 
pressure as low as 25 cfm. Optional 
equipment includes window washers 
and removable hatches for long parts 
—Metal Improvement Co, 1721 E 47 
St, Los Angeles, Calif 
MORE DATA? Circle 129, 


inside back cover 


SEE AD 
ON FOLLOWING 


For more information 
on Mobilmet cutting 
oils use this coupon 








Mobil Oil Company, Room 2058) 
A Division of Socony Mobil Oil Co., Inc. 
150 East 42nd Street, New York 17, N. Y. 


Gentlemen: | am interested in learning how 
Mobilmet cutting oils can aid my operation. 





NAME 





POSITION 





COMPANY 





AUTOMATIC DRILLING MACHINE drills, reams, and counter bores holes in 
various diameter rings used in rockets and missiles. Machine has a variable 
torque electronic feed and is mounted on an Excello boring head. It indexes and 
repeats to the next station either automatically or manually—BMW Manufacturing 
Co, Inc, 1740 Abalon, Torrance, Los Angeles, Calif 

MORE DATA, Circle 130, inside back cover 


ADDRESS 
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ZONE STATE 
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NOW, PRESSURE-TEMPERATURE SELECTIVE CUTTING OILS 
THAT ADAPT TO YOUR MACHINING OPERATIONS 


ae 


4 yo @ Vo 
Oils f o. 


the first multi-metal cutting fluids 





Versatile new cutting oils offer you greater machine output, 
longer tool life, reduced loss from rejects, exceptionally wide 
range of applications ! Now, after two years of exhaustive research and 
field testing ... new Mobilmet* oils—the first multi-metal cutting fluids 
ever offered to the metalworking industry. 

Mobilmet oils are uniquely versatile ... help simplify your cutting oil 
requirements because each grade is effective over ranges of metals and 
operations beyond the capacity of any conventional product. And Mobil- 
met oils offer you superior machining results as well—in terms of improved 
finishes, longer tool life, and reduced staining. 

Behind this versatility and effectiveness: a new additive combination, 
developed and patented by Mobil, which is pressure-temperature selective 
in its activity and—highly effective over wide ranges 
of cutting pressures.and temperatures. For complete 
information, call your Mobil Representative or use 


coupon on preceding page. 
®Mobilmet is a trademark of Socony Mobil Oil Company, Inc. 
MOBIL OIL COMPANY, 150 East 42nd Street, New York 17, N. Y. 








AIR 
SUSPENSION 


THERMO 
VANS FOR 
MISSILES 


GROUND 
SUPPORT 
EQUIPMENT 


HEAVY 
HAULING 


MACHINERY 
CARGOES 


TRAILERS 
MODIFIED 
TO FIT 
YOUR JOB 


Write for brochures 


U.S.A.C. TRANSPORT, INC. 
457 West Fort St. 
Detroit 26, Michigan 

TWX DE899 WO 3-7913 


Offices in 22 Cities 
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Dial Indicator Provides 

2500:1 Magnification 

Micro-Sure MSE *% K, with 0.000050- 
in. graduations and a 3%-in. diame- 
ter dial, provides exceptional accu- 
racy over the full AGD range of 
0.010 in. Calibration accuracy is 
within 0.000050 in. (total allowable 
error); repetitive accuracy is within 
0.000005 in. 

Design enables the indicator move- 
ment to follow plunger motion in- 
stead of being driven by it, providing 
positive protection against shock in 
either direction. 

Federal Products Corp, 
dence, RI 


Provi- 


MORE DATA? Circle 131, inside back cover 
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Finescale Adds Four Reticles 


For Comparator to Line 

Four new reticles for the company’s 
magnifying comparator include; No. 
141, circles, inch sizes, seventeen 
open circles from 0.005 to 0.125 in. 
diameter; No. 142, widths, metric 
sizes, bars varying from 0.1 to 2.0 
mm in width in increments of 0.1 
mm; No. 143, drill points, shows cor- 


rect point angle and lip clearance 
for drilling various materials; No. 


144 circles, metric sizes, open circles 
from 1.0 to 20 mm dia in increments 
of 0.1 mm. Prices for the reticles are 
$1 a pair with one having black 
lines and the other, white. 
Finescale Co, 218 Southwestern 
Ave, Los Angeles 4, Calif e 
MORE DATA? Circle 132, inside back cover 








ARE YOU 
JUST 4 FEET 
FROM 
EFFICIENCY? 


If you have bolted the 4 (or 
more) feet of your machinery 
to the floor, you’re missing the 
production efficiency that re- 
sults from layout flexibility! 


With your machinery feet on 
BARRYMOUNTS®, your own 
maintenance people can rear- 
range production lines quickly, 
and without worrying about 
shock, vibration or noise prob- 
lems. 


Only Barry can offer you 
quality-engineered machinery 
mounts to answer your particu- 
lar needs. Three different resil- 
ient elements: neoprene, helical 
springs or air provide the versa- 
tility required for every mount- 
ing requirement. In- addition, 
you get built-in leveling ... 
machine mobility . . . and free- 
dom from shock and vibration 
effects. 


Barry’s experience can help 
you gain higher production effi- 
ciency. Why not request a copy 
of Bulletin 60-04A, “Practical 
Considerations When Installing 
Machinery”? 





BARRY 
CONTROLS 


SHOCK @ VIBRATION @ MACHINE EFFICIENCY 
Division of Barry Wright Corporation Cup 


700 PLEASANT ST., WATERTOWN, MASS. 
1400 FLOWER ST., GLENDALE, CALIF. 
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the U.S. Navy’s 
nuclear- powered 


submarines 


are equipped with 


SOUTH BEND LATHES 


Official U.S. Navy Photograph 
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ARMOUR 


coated abrasives 
work for Foxboro 


...exceed performance standards by 25% 


“We have used Armour coated abrasive belts exclusively for seven 
years because our own annual tests prove that they give far better 
service in every application,” says Mr. Harold Twigg, finishing 
department superintendent, The Foxboro Company, Foxboro, 
Massachusetts. 

“An example is the polishing of the doors of this instrument 
case. In our production run tests this year, our standard was 180 
pieces per belt on the first rough cut. The Armour belt polished 
225 pieces. Another example is the finish cut. Our standard is 100 
pieces per belt. The Armour belt polished 125,” he reports. 

Production standards at Foxboro are the result of years of ac- 
cumulated experience. And, like other leading manufacturers 
throughout industry, Foxboro’s experience leads them to choose 
Armour Coated Abrasives for extra performance. 

How long has it been since you’ve tested Armour Coated Abra- 
sives? Our standing offer is—put Armour to work on your toughest, 
most demanding job. Then look at the improved results—more 
production, higher quality, less cost. 

There is an Armour Coated Abrasive distributor near you. He’s 
ready and willing to meet your most strict requirements. And he’s 
backed by Armour technical help and more than sixty years’ 
growth in coated abrasives technology. If you'd like a detailed 
technical report on The Foxboro Company’s experience, write for 
data sheet M-100, Armour Alliance Industries, Coated Abrasives 
Division, Alliance, Ohio. 


AI 


Precision ‘“‘movement" parts Armour Coated Abrasives used 


are fed through grinder. Door 
normally closed is open to 
show Armour Abrasive belt. 
Armour Abrasives help The 
Foxboro Company maintain 
their standard “piano” finish 
of a fine concert grand. 


the new 


in polishing die cast door and 
ring. Both are components of 
cases which protect precision 
Foxboro instruments against 
adverse conditions in chemical 
plants, paper mills and oil 
refineries. 


Armour and Company 
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STEELWELD PRESS BRAKES 


Hydraulic and Mechanical 


HATEVER your requirements, 

there is a Steelweld Press Brake 
—hydraulic or mechanical—to best 
serve your needs. Available in all sizes 
to 2000 tons. For plate thicknesses to 
2". For lengths to 30’-0”. 


Each type of machine, mechanical 
or hydraulic, has its particular advan- 
tages. The work to be performed is the 
determining factor for most satisfac- 
tory machine selection. 


As a manufacturer of both types of 
press brakes, we are in a position to 
offer you either one without partiality. 
Therefore, we urge you to get the com- 
plete story, the Steelweld story, when 
considering the purchase of a new 
brake. Ask for free catalogs. 


Steelweld 400 Ton Hydraulic 
Press Brake. ry and ram length 
4'.0”. 


Steelweld 320 Ton Mechanical 
Press Brake. — ram length 
l - pe. 


Hydraulic Press Brakes 
Catalog No. 2024 


—————— 


Mechanical Press Brakes 
Catalog No. 2023 


STEELWELD 


Mechanica! and Hydraulic 


PRESS BRAKES 


Steeiweld Machinery includes: Mechanical & Hydraulic Shears and Press Brakes, 
One-, Two- and Four-Point Straight-Side Presses, Speed-Draw Presses. 


THE CLEVELAND CRANE & ENGINEERING CO. 1475 EAST 281st STREET WICKLIFFE, OHIO 
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Field Report 








Stokes Licenses Scottish Firm 

To Make Its Vacuum Equipment 
Under an agreement with F J Stokes 
Corp, Philadelphia, the firm of 
Vacuum Industrial Applications Ltd, 
Wishaw, Lanarkshire, will produce 
Stokes-designed vacuum induction 
melting furnaces and vacuum stream- 
degassing systems. 

VIA Ltd is a member of the Lith- 
gow Group, a holding company 
which includes among its several 
other subsidiaries one of Scotland’s 
major shipbuilding concerns and 
employs in all more than 14,000 
workers. VIA is one of the foremost 
combinations of vacuum specialists 
in the United Kingdom and has al- 
ready produced the largest vacuum 
furnace thus far built in Europe. 


Pesco Buys Harnischfeger Line 
Harnischfeger Corp, Milwaukee, has 
sold exclusive manufacturing and 
sales rights on P&H welding posi- 
tioners in continental US to Pesco 
Inc, Pittsburgh. Marketing will be 
done under a new tradename, Pesco- 
P&H. The positioners will continue 
to be sold through Harnischfeger’s 
Welding Products Division as well 
as additional sales outlets to be de- 
termined by Pesco. 


Perkins Machine Takes Over 


Precision Gears Line 
Perkins Machine & Gear Co, West 
Springfield, Mass, has acquired the 
entire inventory of standard stock 
spiral bevel gears from Precision 
Gears & Products Inc, Paterson, NJ, 
which has recently discontinued the 
manufacture and sale of these parts. 
Purchase includes finished stock and 
engineering specifications. 
Acquisition, together with the one 
made in 1960 from the Gleason 
Works of Rochester, NY, now makes 
Perkins the largest manufacturer 


McGIRK’S WORKS 


“OVER AT THE FACTORY, MY HUSBAND “g 

MACHINES SOO SEPARATE PARTS A Day. 
AND EACH ONE HAS TO BE TOOLED 
DOWN 70 ipeee th OF AN INCH.’ 


; 
a 











Huge, electrically heated heat-treating furnace at J W Rex Co, Lansdale, Pa, is 
large enough (inside dimensions: 32 ft high, 12 ft dia) to handle parts for the Nova 
moon rocket. Maximum temperature is 1850 F. The 42-ft-deep pit directly below the 
furnace is used for tempering (up to 1250 F), or as a loading station, or for forced- 
air quenching. Pit in foreground is used for air, oil, or salt quenching. Unit is 
equipped with automatic atmosphere and temperature recording controllers 


and distributor of this type of gear 
in the country. 


Ipsen’s New Division Studies 
Ultra High-Temp Materials 


A program designed to step up tech- 
nological research into the fabrica- 
tion and processing of ultra high 
temperature materials has resulted 
in the formation of a new subsidiary 


of Ipsen Industries, Rockford, Ill, 
manufacturer of heat treating equip- 
ment. 

The Refractory Metals Division, 
located in Rockford, will house the 
latest scientific apparatus relative 
to the production of refractory metal 
structures, thermal coatings, and 
ceramic components for use in air- 
craft and missile applications. Spe- 
cial emphasis will be placed on the 
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research and development of mate- 
rials working temperatures of which 
exceed 3000 F. These include not 
only the processing of such metals 
as tantalum, columbium, tungsten, 
molybdenum, and rhenium, but also 
the investigating of new solid coat- 
ing systems to withstand tempera- 
tures of 3500 F or better 


Kerns United Corp 

Forms Canadian Company 
Formation of a new Canadian com- 
pany, Kerns Lubricanis Ltd, is an- 
nounced by Kerns United Corp, 
Calumet City, Ill, producer of spe- 
cialized industrial lubricants. The 
Toronto firm will operate as an in- 
dependent company using Canadian 
manufacturing facilities and mate- 
rials to turn out the Kerns line. 
Bruce W Glenn, who has been ap- 
pointed president of KL Ltd, was 
formerly vice president, sales, for 
Kerns United. 


AMF Acquiring Thermatool 
American Machine & Foundry Co 
and New Rochelle Thermatool Corp 
have signed an agreement for the ac- 
quisition by AMF of Thermatool’s 
assets in exchange for AMF common 
stock. Thermatool is engaged in the 
development and licensing of elec- 
trical welding systems. 


$4 Million Order to Avco 

Army Ordnance contract has been 
received by Avco Corp’s Electronic 
and Ordnance Division. Of the total 
amount, $2.3 million will be for 
production of classified ammuni- 
tion and the remaining $1.8 million 
is earmarked for new facilities at 
the company’s plant in Richmond, 
Ind. The firm is hiring approximately 
375 additional workers as a result of 
the new contract. 


Zagar Acquires Line 

Zagar Inc, Euclid, Ohio, machinery 
builder, has concluded arrangements 
with Central Engineering Co of Ra- 
cine, Wis, to take over the latter 
firm’s line of high-speed centering 
machines. Zagar will assume design, 
manufacturing, and distribution re- 
sponsibilities and intends to improve 
and enlarge the present line. 


L-T-V’s Plasma Arc Facility 
Produces Temps to 25,000 F 
Ling-Temco-Vought Inc has installed 
a unit in a new nuclear research lab 
recently opened that’ll be used to 
test materials under conditions a 
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space ship encounters in re-entering 
the earth’s atmosphere. The device 
will also be used for development of 
new types of nose cones and coatings 
for heat-resistant materials; devel- 
opment of new types of high-tem- 
perature instruments; conversion of 
plasma energy into electrical energy 
for space motors; and for study of 
space thrust devices. 

L-T-V believes the plasma arc, 
coupled with a highly precise opti- 
cal spectograph provides the firm 
with one of the most advanced high- 
temperature research facilities in the 
aerospace industry. The _ spectro- 
graph will help scientists analyze 
the composition of the plasma 
stream and obtain data on the elec- 
trons and ions and their concentra- 
tions. They can obtain temperature 
measurements of a plasma stream 
which would instantly vaporize con- 
ventional heat-measuring _instru- 
ments. The new lab also includes a 
3-million volt Van de Graaff ac- 
celarator, or atom smasher. 


Diamond Application Lab 
Set Up by General Electric 


A new Diamond Application Devel- 
opment Laboratory facility has been 
put into operation by the Metal- 
lurgical Products Department of GE 
in Detroit. Facility has been set up 
to investigate new and improved 
diamond applications; to evaluate 
new GE man-made diamond types; 
and to analyze comparative per- 
formance testing operations. 

The lab is equipped with a variety 
of standard grinding machines with 
special modifications to permit ac- 
curate control of the many variables 
which affect diamond performance. 


“Of course nobody showed up for Sra Mr. 
Duncan; at the plant party you told everybody 
to fake a week off with pay!” 
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DISTRIBUTORS for ASARCON 
CONTINUOUS-CAST BRONZE: 
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ASARCON 


custom shapes and forms 
in any lengths 
you need 


Asarcon continuous castings give you an ex- 
tremely wide variety of shapes and forms 
in standard bronze alloys. They will increase 
your production rates and lower your costs, 
because: you get the shape you want in any 
length you need up to 20 feet. This permits 
machining on automatic screw machines and 
other high-speed equipment. 


Continuous casting of Asarcon bronzes raises 
fatigue characteristics of standard alloys 33 
to 100%, increases impact strength from 
15% to more than double that of identical 
alloys cast other ways, adds materially to 
tensile, yield strengths and hardness. Asar- 
con 773 (SAE 660) bearing bronze in solids, 
rods and tubes is immediately available from 
stock in your choice of more than 260 sizes 
up to 9” O.D. and lengths up to 105”. A 
wide variety of other special alloys, shapes 
and sizes produced to order. 

For complete data on Asarcon continuous- 
cast bronze, write Continuous-Cast Depart- 
ment, American Smelting and Refining 
Company, Perth Amboy, N. J.; Whiting 
Ind., or 120 Broadway, New York 5, N. Y.; 
or call your nearby Asarcon distributor. 


ed” ey, 
ASARCO 
Rei Se ash 
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the right punch & die 
at your finger tips... 


NEW DI-ACRO 
PUNCH PAKS 


Punch Pak No. 1 - $139.50 
Punch Pak No. 2 - $259.50 


@ Off the shelf delivery 


@ Adapters fo fit any 
punch press 


Di-Acro Punch-Paks save you 
money, cut production delays. No 
time lost looking for the right size 
or waiting for special orders. Cost is 
approximately 10 per cent less than 
individual punch and die sets—with 
the rugged, steel store-or-carry chest 
free. All Di-Acro Punches and Dies 
are precision made of quality tool 
steel. 


PUNCH-PAK NO. 1 contains 30 sizes 
of round punches and dies from 
3/64" to 14" in increments of 1/64”. 


PUNCH-PAK NO. 2 contains round 
punches and dies from 1/16 to 34” 
in 1/16” increments, round sizes 
from %” to 2” in }4%” increments, 
squares in 44", 54", 34” and 1” sizes, 
one die holder and two die adapters. 


Die Adapter A-2 34” diameter— 
114" bore, Die Adapter B-2 34’ 
diameter—2 14" bore. 


DIMENSION DATA 


All Di-Acro Punches to 2” have 1” 
diameter shanks, 2 13/32” length. 

All Di-Acro Punches from 2” to 2” have 
1” diameter shanks, 3%” length. 

All Di-Acro Dies to %” are 1%" dia- 
meter, Ye" high. 

All Di-Acro Dies from %” to 1%" are 
2%" diameter, %”" high. 

All Di-Acro Dies from 1%” to 2” are 
2%" diameter, 15/32” high. 


PUNCH AND DIE HOLDERS 


which adopt Di-Acro 7 @ > 
Punches and Dies to ef ie 
any punch press are j 
listed in literature on single station punch 
and die program. Ask for it... also for 
literature on new Adjustable Punch and 
Die program. 


For full information consult Yellow Pages of your 
phone book under Machinery-Machine Tools for 
the mwme of your Di-Acro distributor or write us. 


Pronounced die-ack-ro 


DI-ACRO 
CORPORATION 


formerly 
O'Neil-Irwin Mfg. Co. 
2112 Eighth Avenue 
Lake City, Minnesota © U.S.A. 
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Among investigative projects cur- 
rently under way are 1) evaluation 
of GE man-made diamond grind- 
ing hardened steels; 2) determina- 
tion of the feasibility of using dia- 
mond in plate glass grinding; and 
3) evaluation of the performance of 
manufactured diamond in blades for 
masonry cutting applications. 


Lang Tool Acquired 

By Laminated Shim 

Laminated Shim Co, Glenbrook, 
Conn, manufacturer of Laminum 
(registered name for laminated 
shims of titanium, aluminum, stain- 
less, brass, and mild steel) has taken 
over Lang Tool & Manufacturing 
Co of Glendale, Calif. The Lang 
plant will continue to produce elec- 
tric motor laminations, also genera- 
tor and transformer laminations, and 
will carry on as a prime supplier 
of carbide tooling. 


Expansion in Northern Calif 
More than $166 million was com- 
mitted for industrial expansion in 
northern California during the first 
eight months of this year, according 
to the San Francisco Chamber of 
Commerce. Of the total, $140.1 mil- 
lion went for 517 plant expansions 
and $26 million for 221 new fac- 
tories. 


7-Year Lease Plan Introduced 

By Verson Allsteel Press Co 

New seven-year lease plan for its 
complete line of press brakes, hy- 
draulic presses and shears has been 
developed by Verson. Leases are 
available for as little as $10,000 
worth of equipment. Previously, lease 
plans were for a maximum of five 
years; these will still be available. 
Low-cost renewal options are stand- 
ard and purchase options are also 
available to firms which desire them. 


Cleveland Pneumatic Industries . . . 

is considering a merger into 
Pneumodynamics Corp, its publicly 
held subsidiary. Such a merger 
would bring together two companies 
with combined annual sales of $45 
million. 


Grand Central Rocket Re-Named 
Grand Central Rocket Co, Redlands, 
Calif, manufacturer of solid propel- 
lants, which was acquired by Lock- 
heed last August, will now be 
known as the Lockheed Propulsion 
Co. Robert F Hurt has been named 
president of the Propulsion subsidi- 
ary. 


Bendix Acquires Interest 

In German Air Gage Firm 

A one-third interest in Nieberding 
& Co GmbH of Neuss, Germany, 
has been acquired by Bendix Corp. 
Nieberding is a leading European 
manufacturer of pneumatic gaging 
equipment for industry. 

Licensing agreements have also 
been concluded between the two 
firms whereby the German company 
will manufacture the complete line 
of precision air gages of the Sheffield 
Corp, Dayton, Ohio, subsidiary of 
Bendix. It'll also handle sales of 
Sheffield’s precision measurement 
instruments, automatic gaging and 
assembly machines, and machine 
tools in Germany, Austria, and Den- 
mark. Production tooling for manu- 
facture of Sheffield air gaging equip- 
ment is under way at Nieberding 
and the company will develop facili- 
ties on a graduated basis for pro- 
duction of other Sheffield equipment. 


$6 Million Order 

Goes to Bell Helicopter 

Contract for procurement of an 
Army light observation helicopter 
has been awarded to Bell, Fort 
Worth, Texas. The craft called for 
by the contract are Bell’s entry in 
a three-company contest that could 
reward the winner with substantial 
production orders. 

Bell and two other firms were 
chosen earlier this year as winners 
of LOH design competition. The 
others are Hiller Aircraft of Palo 
Alto, and Hughes Tool Co’s Aircraft 
Division of Los Angeles. Hiller and 
Hughes have been awarded con- 
tracts comparable to Bell’s. 


[CASHIER | 


AM/MM 


“Your paycheck may still be a little wet, 
Charlie. The boss was crying when he signed 
a 
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NEWS FROM AO 


im Test it yourself and see. AO ‘‘Fyre-Free’’ meets ASA requirements for 


flameproofed fabrics. It may smoke, but will not support combustion. 


Use it against sparks or light metal splash... 
AO “Fyre-Free” Clothing Won’t Support Combustion 


tensile strength in both warp and fill... yet it has the soft 
feeling of untreated fabric that workers like. ‘“Fyre-Free”’ 
clothing is mildew-resistant, does not deteriorate in damp 


Take any job in the plant with exposure to heavy sparks 
or light metal splash . . . that’s the place for AO “‘Fyre- 
Free’ protective clothing. Treated with a permanent type 
of flameproofing, ‘‘Fyre-Free’’ won’t smolder — no after- 
flame or afterglow. It can be washed as many as ten 
times and still come back for more because the flame- 
resistant properties stay with it. 

This 100% cotton cloth is light in weight . . . with good 


Your Surest Protection . . 


climates or operations. 

You can get a full line of ‘‘Fyre-Free’’ coats, pants, 
coveralls, overalls, sleeves, cape sleeves, aprons and hin 
leggings. For details and prices, consult your AO Safety 
Products Representative. 


. AO SURE-GUARD Clothing 


American © Optical 


COMPANY 
SAFETY PRODUCTS DIVISION + SOUTHBRIDGE, MASSACHUSETTS 
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m= PRESSES HERE 
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Now Danly engineering pierces 
more fender skirts with one! 


It took three separate presses to pierce 62 mounting holes and shear 
pairs of inner fender skirts for a major automobile maker. Then Danly 
engineers were invited to cut costs. And they did! They designed this 
up-acting mechanical press with built-in hydraulic piercing units to do 
the job better and faster. It’s engineered to turn out 600 fender skirts 
per hour—considerably more than the three presses it replaced! Much 
more economically, too, because it also eliminates two sets of complex 
cam type piercing units and the automation between the presses. 
Greatly reduces labor costs and floor space requirements, too. 


The solution to this problem of how to accomplish these many oper- 
ations on an irregularly-shaped piece of metal required broad experience 
in mechanical press, hydraulic press and hydraulic piercing equipment 
design—plus a good deal of imagination. This made the job a “natural” 
for Danly because, in each of these areas, Danly engineers are known 
to excel. Perhaps you, too, have a press problem that’s a natural for 
Danly engineers. Shall we discuss it? 


_ 

a 
NEW ENGINEERING BULLETIN — 
—tells just what this mechanical- é 
hydraulic press does—and how it 


® does it. Write for your copy. | 


Mechanical Presses, Die Sets, Diemakers’ Supplies, Hydraulic Metalworking Equipment 


DAN Ly 


DANLY MACHINE SPECIALTIES, INC., 2100 South Laramie Avenue, Chicago 50, Illinois 


D8. 2? ae 


Infrared Buys Simpson Optical 

Infrared Industries Inc of Waltham, 
Mass, said to be the world’s largest 
producer of infrared detectors, has 
acquired Simpson Optical Manufac- 
turing Co of Chicago. The 35-year- 
old precision optics firm will be 
operated as the Simpson Optical Co, 
a division of Infrared. A proprietary 
development of Simpson, VERNAC, 
is widely used in the machine tool 
field for direct-reading precision 
measurements by optical means. 


New Lockheed-Georgia Plant 
Lockheed-Georgia Co, Marietta, has 
leased a plant in Clarksburg, West 
Va, to be used for subassembly. 
According to President W A Pulver, 
the action “supports the federal gov- 
ernment’s interest in placing defense 
work in areas of economic distress.” 
The facility will turn out subassem- 
blies for the C130 military trans- 
ports being produced at Marietta. 
Training of an estimated 200 new 
employees will start this month; 
first deliveries from Clarksburg are 
expected next March. 


| Feralloy Opens in Baltimore 
Chicago - headquartered Feralloy 
Corp, a major processor and dis- 
tributor of ferrous and non-ferrous 
metals, has established a facility in 
Baltimore, called Feralloy Eastern 
Corp. It'll function as a metal slit- 
ting and shearing service for pro- 
ducers of electric welded tubing, 
automotive and general stampings, 
tail pipes, and mufflers. 











“Not going to lunch — trying to lose some 
weight ° 


“@ CIRCLE 399 READER SERVICE CARD 








This well-known manufacturer depends on... 


rare) ar-n col ele) aime) gelellloidielal le) oF 


THOMPSON RAMO WOOLDRIDGE INC. picks 
a akodaalo}-tel am Cl alakel-1a-miel at-lolenel a-lon's 
dependability and speed. 








All the Thompson machines shown above in one bank are grinding jet aircraft 
engine compressor vanes. Each of the 5 surfaces on the root end as well as the 
concave and convex airfoil surfaces on the lug end are ground to extreme accur- 
acy on the stainless steel forgings. 


For the five years that these Thompson machines have been steadily on this job, 
downtime and maintenance costs have been negligible factors. 


Put your toughest production job on a Thompson grinder and watch it cut your 
costs, speed your production and improve your product. 


a feat ae 
Springfield, Ohio | 


SURFACE 


GRINDERS 


in mind for that daily grind” y 
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AIR and HYDRAULIC 


CYLINDERS 


and 


BOOSTERS 


Performance 


All Sizes 





All Styles 
/ 
All Pressures 
(Standard up 
to 3000 psi.) 


Prompt Delivery 
vA 
Engineering 
Service ~—.— 


in the j 
Yellow Pages’ 


Call or Write <-— 





The 4-P Manufacturing Corp. 
A BASSETT COMPANY 
ESTABLISHED 1916 
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Umbaugh Florida Bound 

A Hagerstown, Md, gyroplane man- 
ufacturer, Umbaugh Aircraft Corp, 
is moving to Bartow, Fla, under a 
25-year lease agreement with the 
city. Company will operate in six 
buildings at the municipal airport. 
Lease, which calls for employment 
of at least 500 persons within 18 
months, also calls for operation of 
the airport as a public facility with 
the company furnishing all services 
of a fixed base operator. 


Gairing Tool Bought 
By Waukesha Cutting Tools 


Acquisition of the product line of 
Gairing Tool Co, Detroit, by Wau- 
kesha Cutting Tools Inc of Wauke- 
sha, Wis, includes entire product 
inventory, all tools, dies, fixtures, 
tool machines, and other 
basic equipment. The entire line of 
eight basic products including spade 
drills, boring cutters, and boring 
bars, will be manufactured by Wau- 
kesha. 


| Railiner Inc... 


. is a new Haleyville, Ala, firm 
which will make piggy-back equip- 
ment for rail and highway transpor- 
tation. The city of Haleyville has 
sold $625,000 in bonds for a plant to 
house Railiner and has signed a 20- 
year lease with the firm. Construc- 
tion is currently underway and full 


employment is estimated at 500. 


| Berry Building in Miss 


Berry Hydraulics, hydraulic pump 
producer, and a wholly owned divi- 
sion of Oliver-Tyrone Corp, plans to 
put up a 53,000 sq-ft facility in 
Corinth, Miss, which will double the 
floor space of the present Berry 


| operation there. 


| Sangamo Expands in SC 


A new 150,000 sq-ft plant will be 
built at Walhalla, SC, by Sangamo 
Electric Co which is also making a 
65,000 sq-ft addition to its Pickens, 
SC, works. The $5 million facility 
will manufacture electronic capaci- 


tors and is expected to have an ulti- 


mate employment of 600. 


$2.5 Million Plant for Atlanta 


Republic Transcon Industries Inc, 
Los Angeles, expects to employ 500 
workers in a new plant to be put up 
in Atlanta. It’ll manufacture water 
heaters, air conditioners, and out- 
door signs; operations are scheduled 
to get underway in April. e 














Micro-Wear Strips 
Applied to the cross 
slide on the knee of a 
milling machine. 
These fe fust two of the many applications that 
help reduce the manufacturers’ original cost. 


These strips are uniformly hard- 
ened to minimum 64 Rockwell C 
hardness and can be manvufac- 


tured to your exact 

ready for with Coes 
#945 Epoxybond adhesive or with 
holes for hold-down screws. 


Master scraping plate 
at Norton Company 
with Micro-Wear Strips. 


KNIFE COMPANY 


66 COES ST 


WORCESTER, MASS 
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NIKON 


OPTICAL 
COMPARATOR 


new model 3A offers unusual screen brightness and 
image resolution — features zoom-condenser system 


The unusual image brightness, definition and accuracy 
achieved in the new model 3A—to the very edge of the screen 
~is a credit to the quality and design of its optical system. 


The new Nikon model 3A permits surface as well as contour 
inspection—independently or simultaneously. And controls are 
provided for adjusting the intensity of each of the illuminators. 


The surface illuminator may be used 
obliquely to emphasize surface texture. Or, 
for greater measurement accuracy, the sur- 
face illuminator may be used in conjunction 
with lens-mounted, half-reflecting 45° angle 
mirrors to provide shadowless light on the 
optical axis. Contour illuminator employs a 
special zoom condenser matching system. 
Convenient control simplifies adjustment for 
optimum illumination at each magnification. 


features 


new 14 
screen 





Model 3A is normally supplied with a choice of one or more 
standard lenses in magnifications ranging from 10x to 100x. 
Other magnifications are also available on special order. A 
3-lens turret supplied as standard equipment, facilitates 
instant changes. Focusing is smooth and effortless. Utilizes 
leadscrew drive with scraped ways and adjustable gibs. 


The model 3A is equipped with a sliding hood 
which may be drawn out to shade the screen, 
or can be retracted to permit ready access to 
chart or screen surface. The overall diameter 
of the screen glass is 14%”, designed for use 
with standard charts. 


The new Nikon 3A accepts a wide variety of 
micrometer stages, holding fixtures, protractor 
screens, charts, photo attachments, and other 
accessories. For details write to Dept. AM 1% 


es NIKON INCORPORATED Instrument Division 111 Fifth Avenue New York 3, N. Y. 
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CLAUSING 


DIVISION OF ATLAS PRESS COMPANY 


12-102 N. PITCHER ST., KALAMAZOO, MICHIGAN 
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NAMES IN THE NEWS 


vision which manufactures automatic 
packaging, package handling, and 
forming machinery. He joined the 
Emhart corporate staff in July as 
manager, products and market plan- 
ning. 


Ford Motor Co has appointed Walter 
Johnson general manufacturing man- 
ager of the Transmission and Chas- 
sis Division. Formerly manager of the 
Canton, Ohio, forge plant, he succeeds 
John B Lawson who has been named di- 
rector, administrative and manufacturing 
Staff at Ford’s Aeronutronic Division at 
Newport Beach, Calif 


Wheel Trueing Tool Co, Detroit, has 
elected Leo Catallo a vice president of 
the firm. He has been factory manager 
since 1959 and will continue to be in 
charge of product development and en- 
gineering 


Crescent Tool Co, Jamestown, NY, 
has elected Alaric R Bailey presi- 
dent. He will also serve as a vice 
president of Crescent Niagara Corp 
of Buffalo, parent company. Mr 
Bailey was formerly vice president 
of Rockwell Manufacturing Co and 
general manager of its Automatic 
Voting Machine Corp Division. 


American Radiator & Standard San- 
itary Corp, Buffalo, has named Myrle 
R Husted manufacturing superin- 
tendent of the stamping plant. 














WHEN DRILLING GETS TOUGH! 


[LL JARVIS 


RED-DOT 


DRILLS 


@ HEAVY DUTY 
@ SOLID CARBIDE 


Made especially for hardened steels to 
Rockwell C-65; high temperature and 
high tensile alloys to C-56. For high 
production on exotic space metals. 
Removes stock faster, lasts longer than 
ordinary drills. Maximum rigidity and 
strength, yet precisely ground for 
extreme accuracy. Economical to 
resharpen. Priced in line with standard 
Carbide Drills. All sizes made in full 
standard drill lengths. 


with JARVIS 
SOLID CARBIDE TOOLS 


SAVINGS START WITH THE 


*(Plus The Advantage of Dealing With a Jarvis Agent) 


WHY SAVINGS START WITH THE FINISH 
A high finish on the tool means it will last 
longer .. . longer life reduces tool costs. A 
high finish on the tool means a superior 
finish to the work .. . better results, greater 


production, a savings in time. 





*ADVANTAGES OF DEALING WITH JARVIS AGENTS 


The factory trained Jarvis agent gives your carbide tool problems 
his undivided, personal attention. Representing but a few lines, he 
is better informed, more capable of recommending the right tool 
for the job. This knowledgeable service helps you to get econom- 
“ical and superior carbide tool performance. Call in your Jarvis 


agent and sound him out! 


JARVIS WAREHOUSES IN ALL KEY CITIES 


CORPORATION 


¢ End Mills * Boring Tools 
¢ Reamers ® Drills © Key Seat Cutters 
¢ Duplicating Cutters ¢ Rotary Files 


¢ Countersinks * Boring Bits 
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FINISH! 


HOW HIGH FINISH IS OBTAINED 


Painstaking care is taken in the manufacture 
of Jarvis Solid Carbide Tools. For example, 
particular attention is paid to assure the cor- 
rect fluting and relieving. Tests and inspec- 
tions are exacting. This makes for keener cut- 
ting edges, greater accuracy, high finish. 
The Jarvis policy of insistence on the ulti- 
mate in quality is your insurance of both 
economical and reliable tool performance. 


SEND FOR 
NEW 
CARBIDE 
CATALOG 





JARVIS COPORATION, 40 Lynnway 
Lynn, Mass. 


....Have Agent Call ...Send Carbide Catalog 


Company 
Street 
IN cic nc asecsasepeseraioc cvs consveiccaletes 
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. Model 1A 


LINLEY| 


JIG BORING MACHINE 


Improved Accuracy For 
Precision Toolroom Work 


The new Linley Jig Boring Machine 
has many features insuring greater 
accuracy that are usually found 
only on the higher priced machines. 
The entire table and saddle assem- 
bly has been greatly increased in 
size and weight for more rigidity 
and improved balance character- 
istics. Precise opefation is assured 
through the use of square edged 
ways with positive no-shift table 
and saddle locks. 

Table size and movement are 
7” x 17%" and 6%" x 10” respec- 
tively. Guaranteed lead screw ac- 
curacy, one ten thousandths over 
entire range. 


Send for full details, price. 
LINLEY BROTHERS CO. 


664 State Street Ext. 
Bridgeport 1, Conn. 
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Van Norman Industries has elected Paul 
C Eberhardt (top) executive vice presi- 

| dent of the Super Tool Co Division, Elk 
Rapids, Mich. He had been vice presi- 
dent, manufacturing and engineering for 
Van Norman. Donald H Thure, works 
manager of the company, has been elect- 
ed executive vice president and general 
manager of the Bingham Stamping Di- 
vision, Toledo 


| Burgmaster Corp, Gardena, Calif, has 
| elected Norman Ginsburg executive vice 

president. He was formerly vice presi- 
| dent and treasurer 


| American Bosch Arma Corp has ap- 
| pointed Hans Hogeman manager of 
engineering for American Bosch Di- 
| vision, Springfield, Mass. He was 
| formerly assistant manager of engi- 
neering, fuel injection products. 
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Waldes Kohinoor Inc, Long Island City, 
NY, has elected Dr Harry K Waldes (top), 
chairman of the board. He will continue 
to serve as executive vice president. 
George Waldes, formerly vice president, 
sales and production, has been elected 
president 


Engelhard Industries Inc, Newark, NJ, 
has named Charles E St Thomas a senior 
vice president. He will join the precious 
metals corporation Jan 1. Mr St Thomas 
now is president of St Thomas Associates, 
New York and London management con- 
sulting firm 


Ajax Magnethermic Corp, Youngs- 
town, Ohio, manufacturer of induc- 
tion heating and melting equipment, 
has named R S Segsworth chief engi- 
neer for the Trenton, N.J. Division. e 


1961 





ACCEPTED 
ACCURATE 
AUTON AL EE 


360° Tracer Control Systems plus spindle speed control, 





HONEYWELL ELECTRO HYDRAULIC TRACER SYSTEMS 


Now operating on a wide variety of well-known 
machine tools (some of them illustrated at the 
left), Honeywell 180° and 360° Tracer Control 
systems provide fast, accurate and reliable system 
response for smooth application of large increments 
of hydraulic power. 

They combine the flexibility, remote control and 
finesse of electronics with the power and fast actua- 
tion of hydraulics. They’re far more flexible than 
completely hydraulic systems. These systems have 

Gorton Vertical Milling Machine been designed for ease of application. Modular 
equipped with Honeywell 360° Electro construction simplifies and speeds field service. 


Hydraulic Tracer Control System. 
ACCURACY —Accuracies of + .0005” from 
template to part and + .0002” from part to part 
have been achieved in actual use. 


ADAPTABILITY —These systems are now in 
operation on all types of machine tools, from light 
duty engine lathes to huge spin forging machines. 
Every application is custom fitted—at production 
line prices. 


PERFORMANCE —Each Honeywell system 
becomes an integral part of the machine tool. The 
Frauenthal vertical contour (radome) control system can be adjusted to compensate for 
grinder with Honeywell Electro Hy- changes in machine performance during the life of 
draulic Tracer Control System. the machine. Speed range of 300 to | is normal; 
greater rangeability is available on some applica- 
tions. Tracing speed ranges up to 60” per minute 
are available. 
For further information on Honeywell’s new ma- 
chine control systems and components and their 
application to your specific job, contact Minne- 
apolis-Honeywell, Machine Control Group, Dept. 
AM-12-61, Minneapolis 8, Minnesota. Sales and 
service offices in all principal cities of the world. 


Giddings & Lewis Vertical Mill with two Ho neywell 


Honeywell 360° Electro-Hydraulic Tracer 


Control Systems. 
Tat ww Corttol 
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METALWORKIN 
MOST POWERF 
SELLING TOOL 
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There are 21 basic manufacturing indus- 
triesin the U.S. Government’s Standard 
Industrial Classifications. Eight of them 
make up metalworking—the manufac- 
turing of products from metal—and 
American Machinist /Metalworking 
Manufacturing concentrates its circula- 
tion (all ABC paid, incidentally) in these 
eight. An executive responsible for min- 
ing, ore-producing, or refining opera- 
tions—or in any industry not involving 
metalworking—is almost automatically 
excluded as a potential reader by his 
lack of vital interest in the subjects 
covered editorially by AM/MM. 


AM/MM’s circulation is centered in key 
metalworking plants in key metalwork- 
ing states and is growing steadily in all 


eight divisions of metalworking. 


Because AM/MM is read by men—manu- 
facturing managers, manufacturing en- 
gineers and plant managers—whose sole 
business is making things of metal (and 
making them more efficiently, less ex- 
pensively, more profitably), we think 
In metalworking—men who matter read... you'll agree it is metalworking’s most 


powerful selling tool. 


American | Metalworkin 
Machinist / Manufacturing 


A McGraw-Hill Publication, 330 West 42nd Street, New York 36, N.Y." working, ask your AM/MM district mana- 


ger for a copy of the Market Guide for 


For up-to-date facts and figures on metal- 


Sis : 
Gp} Sales Executives. 
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TAKE IT 

FROM THE 

DRILL 
SARGE 


C7 


NEW YORK 
TWIST DRILL 


manufactures 


extra tough 
and true 
too! 


All regular series 
to 34%” 0.D. 
available for 
immediate delivery 
—Specials made 
up to 1%” 6.0. 


New York Taper 
Shank Drills save 
you 25% on your 
twist drill bill — as 
do all the drills in 
our extensive line. 
If you wish further 
information, one of 
our sales engineers 
will be glad to call 
on you. 





NEW YORK 
TWIST DRILL 
COMPANY, INC. 


Manufacturers of a complete 

range of standard and special 

drills in all popular sizes, 
lengths and types 


FACTORY: WESTBURY, L. 1, NEW YORK 
278 Lafayette Street, New York 12, N.Y. 


30 North Clinton Street, Chicago 6, III. 
3537 E. Olympic Bivd., Los Angeles 23 





Free Literature 


To order any of these bulletins, circle 
corresponding number inside back cover. 


MACHINES AND ATTACHMENTS 


1 DRILLING, TAPPING, AND BOR- 

ING MACHINE — Avey Division, 
Motch & Merryweather Machinery Co, Cin- 
cinnati 1, Ohio. 10-page bulletin 460-B pic- 
tures and describes Turret-Dex Mode] 250, a 
6-spindle turret-type unit available as a 
standard automatic hydraulic machine or 
as a numerically controlled machine with 
a 2 axis work positioning table. Features 
include preselected speeds, feeds, tapping 
for any or all spindles, and dwell with 
positive stop for accurate facing or coun- 
terboring operations. Drilling capacity, 
mild steel, is 1% in.; tapping, 114; pipe 
tap, 1 in. Illustrations of tape-controlled 
rotary index tables and single spindle drills 


included. 


2 AUTOMATIC INTERNAL GRIND- 

ER—Bryant Chucking Grinder Co, 
Springfield, Vt. 4-page bulletin gives de- 
tails on the No. 3216 for grinding either 
straight or tapered bores in workparts up 
to 16 in. in diameter. (The unit is also 
available in a model designed specifically 
for grinding bearing raceways; this is 
Model 3216-G). Total swing is 16 in.; grind- 
ing stroke (max depth of hole), cam lock 
spindle 8 in., standard spindle 9 in.; max 
traverse stroke, 20 in.; total cross-slide 
movement 3% in. workhead is adjustable 
for grinding included angles up to 60 
rpm of work spindle (infinitely variable) 
50 to 750 rpm. 


3 TRACER SYSTEMS—Seneca Falls 

Machine Co, Electronics Division, 
Seneca Falls, NY. 6-page bulletin 1010 cov- 
ers two simplified, moderate-cost, electro- 
mechanical systems using tape, templet, or 
dial input. Illustrates several applications 
of single and two-axis systems to new, 
specially designed equipment, and to retro- 
fitted machines. 


4 AUTOMATIC CHAMFER GRIND- 

ER — Michigan Tool Co, 7171 E 
McNichole Rd, Detroit 12, Mich. Ilustrated 
bulletin 483-61 contains information on a 
new deburring and chamfer grinder for 
automatic transmission impeller hubs. Model 
483 consists of a 48-in.-dia, 6-station in- 
dex table mounted on a rigid base. As the 
table indexes, various grinding and wire 
brushing operations are performed at eact 
station to completely deburr and chamfer 
a critical torque converter component. 


5 ANGULAR MILLING ATTACH- 

MENTS—Giddings & Lewis Machine 
Tool Co, Fond du Lac, Wis. 8-page bulletin 
A-31 provides data on light, medium, and 
heavy-duty angular milling, arbor, and 
spindle-support attachments for use on al! 
table, floor, and planer-type horizontal bor- 
ing, drilling, and milling machines and 
planer-type milling machines. Units de- 
scribed include single and two-spindle mod- 
els; heavy-duty sliding head attachments 
eross-rail arbor supports; anti-friction spin- 
die supports, as well as arbor supports, mill- 
bore attachments: and special swiveling 
right-angle attachments for planer-typ« 
milling machines. 


A PRESSES—Federal-Warco Division, 

McKay Machine Co, Warren, Ohio 
4-page booklet, “New Tips and Dies, Vol 
4 No. 2,” contains 28 illustrations with 
brief descriptive material of some of the 
many types of Warco presses available 


7 DRILLING HEADS AND FIX- 

TURES—Hoefer Manufacturing Co, 
Freeport, Ill. 60-page catalog 60, in loose- 
leaf form to take supplementary sheets, 
presents detailed information on line of 
multiple-spindle drilling and tapping heads, 
drilling jigs and fixtures, hydraulic feed 
drilling units, and special unit-type ma- 


chinery. Engineering drawings and spec- 
ifications included. 


TOOLS AND ACCESSORIES 


B HANDBOOK ON ABRASIVES AND 
GRINDING WHEELS—Norton Co, 
Worcester 6, Mass. 112-page revised book- 
let provides basic information on inter- 
pretation of grinding wheel specifications, 
selection of abrasive types, and the care 
and use of wheels. Reference tables give 
recommended grinding wheel specifications 
for many of the common grinding jobs. 


Gg BALANCING MACHINES—Gisholt 

Machine Co, 1245 E Washington Ave, 
Madison 10, Wis. 8-page catalog, Form T- 
1176-B, covers Masterline line of large 
(Type U) units that provide highly accu- 
rate indications of angle and amount of 
unbalance in one or two planes in rotating 
parts weighing from 20 lb to 150 tons. 
Machine features detailed, plus specifica- 
tions on horizontal and vertical models in 
several standard sizes. 


10 CAR WHEEL BORING TOOLS— 

Giddings & Lewis Machine Tool Co, 
Davis Division, Fond du Lac, Wis. 8-page 
catalog D-560 provides information on L- 
type micrometer adjustable railroad car 
wheel boring tools. Each tool carries two 
opposed cutters for roughing and two for 
finishing, plus a chamfering cutter so that 
the entire wheel hub boring operation is 
completed in one pass. The adjustable cut- 
ters permit boring a wide range of diame- 
ters with a single tool, smallest of which 
covers a range from 5% to 6% in., the 
largest from 9% to 12 in. 


e CARBIDE TURNING TOOLS—Wes- 

son Corp, 1220 Woodward Heights 
Bled, Ferndale, Mich. 8-page booklet 7-61 
discusses 11 major factors affecting tool 
selection, including scrap costs, part de- 
sign, tool change time, job specs. Since the 
company makes on-end, throw-away, and 
flat tools, the booklet is said to be un- 
biased, presenting points which greatly aid 
in tool selection. Request direct on com- 
pany letterhead. 


11 DIE SETS—Lempco Industrial Inc, 

Bedford, Ohio. Catalog illustrates, 
dimensions, and prices steel, semi-steel 
and steel, semi-steel plain bearing die sets 
together with bushings, guide posts, and 
die supplies. 


12 SCREWDRIVING TOOLS — Apex 

Machine & Tool Co, 1025 S Patterson 
Blvd, Dayton 2, Ohio. 16-page illustrated 
catalog 30-CC, condensed for easy refer- 
ence, lists power bits, bit holders and in- 
sert bits, hand drivers, and special screw- 
driving tools in standard and magnetic 





AM/MM 
“This is a triumph of mind over matter: forms, 
punches, and deburrs in one operation—and 
it'll cost the company $7,327.69 to replace 
when you wreck it.” 
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Downfeed accuracy to .000012”. Crossfeed repeatability to .00005’. 
Tilting wheelhead (0°-30°) eliminates side wheel grinding for slot, 
undercut, dovetail, sharp corner grinding. .0OO1” vernier handwheel 
graduations. Fine microinch finish with tenth-splitting accuracy 
maintained on day-in-day-out production. Write for Catalog No. 318. 


TAFT-PEIRCE 


13 MECHANIC AVENUE, WOONSOCKET, RHODE ISLAND 
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types. Tools to drive Phillips, Frearson, 
Reed & Prince, slotted, clutch head, socket 
head, hex head, spline, slab, Robertson, and 
Linread screws are shown. 


13 CYLINDRICAL PLUG GAGES — 

Deltronic Corp, 929 Baker St, Costa 
Mesa, Calif. Monthly bulletin, punched for 
insertion in a binder, consists of four 
pages containing all information necessary 
to order the exact gages needed. A listing 
of over 3000 sizes of individual Class X 
cylindrical plug gages in stock, shows pric- 
ing and ordering information, complete 
listing of all tenth plug sets in stock, as 
well as over 3000 individual plug gage sizes 
in tenths. 


14 SAW BLADE SELECTOR CHART— 

DoAll Co, Des Plaines, IU. 22 x 28-in. 

wall chart, revised to include the newest 

products, gives the band machine operator 

a quick means for proper selection of 

blade. Includes data for the new Dart, 

Super Demon, and Tungsten Carbide, as 

well as the standard carbon alloy and 

Demon HSS blades. Gives five steps for 

blade selection, each accompanied by a 

} chart or table to eliminate calculation. In- 
li] ------- , . , ‘ dicates the best blade, recommended speed 
. and feed, preferred coolant, and approxi- 

mat cutting rate that should be received. 


HEAT TREATING AND WELDING 


1 HEAT TREATING FURNACE — 

Sunbeam Equipment Corp, Meadville, 

Pa. 6-page bulletin 17 describes advantages 

and features of new AF-Casemaster fur- 

nace for atmosphere controlled carburizing, 

earbonitriding, carbon restoration, nor- 

malizing, annealing, and hardening in a 

temperature range from 1400 to 2000 F. 

Specifications are included for the five 

standard furnace sizes with heating cham- 

ber dimensions ranging from 12 in. wide 

x 12 in. high x 18 in. long to 30 x 24 x 48 

Compound die—complete operation in one in. Production ranges from 100 to 1000 lb 

id press stroke—stock: brass .100” of work per hr. 


1 RESISTANCE WELDING’ CON- 


44 | TROL—General Electric Co, Schen- 
to ectady 5, NY. 8&-page bulletin GEA-5945 
& | describes a welding control providing pre- 


Vil-------+------- - cise timing and transient-free operation 
for consistent, high-quality welds. Describes 





application for spot, seam, and bench- 


* a | : ; : 
at trece* er minute welder control and special accessories avail- 
able. 
iam 


Ultra precision progressive dies built by B. Jahn 
for each of these time fuse components......... 
each multi-station die performed all operations: 
piercing, shaving and blanking. 


Specifications demanded all dimensions be accu- 
rate to .0004” and dies were gaged to .0002”. 





Daily, American Industry benefits from B. Jahn 
“Production Proved” progressive dies. Let B. Jahn 
solve your unit cost problems and increase 
production. 


Send today for the complete 
story on B. Jahn built Progres- 
sive Dies—20 page “case His- 
tory” brochure. 


2 AM/MM 
ld tt 
THE B. JAHN MAN vag Aaa inca the hell of it, let’s run 
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THE MOORE MODEL 


— JIG BORER 


~the modern version of the world-famous No.1 Jig Borer 


While providing all the successful nd 
basic features of the No. 1 machine, ‘s 
the Moore No. 11% Jig Borer also & 
cuts its tolerances in half... . 

you have these 14 “PLUS” features: 





. Closer tolerances 


. Infinitely variable spindle speed, 
120 to 2400 R.P.M. 


. Vee and flat ways, no gibs, longer life 

. No overhang of table or slide 

. Two feeds, .001”—.003” 

. Larger table—1042” x 1942” 

. Single, lever, front & back table 
clamps, non-influencing 

. More accessible cross clamps, all 
non-influencing 

. Protected chrome-plated dials and 
reference scales 


. Micro-setting of vernier dials 
. 1¥3” dia. Nitroloy lead screws 
. Wider column & vee ways 


. More rigidity, more weight (2300 Ibs., 
compared with 1700 for No. 1) 


. J.1.€. conformity 


Write today for illustrated folder giv- | MOORE SPECIAL TOOL CO., INC. 
ing details, including specifications. 738 Union Avenue, Bridgeport 7, Connecticut 


JIG BORERS ¢ JIGGRINDERS * PANTOGRAPH WHEEL DRESSERS e¢ PRECISION ROTARY TABLES e¢ HOLE LOCATION ACCESSORIES 
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17 WELDING EQUIPMENT CHART— 

Raytheon Co, Commercial Apparatus 
& Systems Division, 225 Crescent St, Wal- 
tham 54, Mass. A chart of “‘do’s and don’ts” 
on precision welding describes and _ illus- 
trates 14 major tips for better welding of 
small electronic components. On the _ re- 
verse side of the 8% x 11 card is a check- 
list for correcting unsatisfactory welds, 
instructions for solving specific problems, 
and a description of company’s complete 
line of ac and dc resistance welding equip- 
ment. 


1 TEMPERATURE-HUMIDITY 

CHAMBERS—Electric Hotpack Co, 
5035 Cottman Ave, Philadelphia 35, Pa. 12- 
page illustrated bulletin describes 14 mod- 
els of chambers, ovens, and walk-in rooms 
and seven H-Lo temperature test cham- 
bers. Gives details on new Freez-Pak 
series of mechanical refrigeration (cas- 
cade) temperature test chambers. Specifica- 
tions and prices included for al) standard 
equipment. Section is devoted to special 
humidity cabinets, humidity ovens, and 


eo as 
Millin ALUMINU portable, automatic cycling temperature 
test chambers. 
a 
up to ten times faster pesenliessicne 
SPECIALTY FINISHES — Titanine 


e Division, Seagrave Corp, PO Boz 


| 405, Union, NJ. Technical booklet offers a 
an NV any 0 oa me ni a | cross index of government specification 
} listings as well as hundreds of suggestions 
| for use of paints, lacquers, and enamels in 
. a . } metal, wood, aircraft, automotive, and 
For rapid, precision milling of aluminum components sedhttans’ ‘daadiiae. Indah. aaab we 
Wadkin Articulated Arm Routers are way ahead. Not company letterhead. 
only do they boost output and cut production costs, 
but their price is relatively low as compared with 19 ee er cg 
: ;: % * “ . = Chain Belt Co, PO Box 2202, Mil- 
conv entional millers. W adkin machines employ siete | waukee 1, Wis. 40-page bulletin 6158P 
high speed milling techniques. With cutting speeds up } presents application and selection informa- 
to 18,000 r.p.m., low tooth loading of the cutter, and f 2 | tion on Rex chains for handling light-to- 
only light clamping of the component, face-milling is . ee a _— ee . — 
done in a fraction of the time normally taken. On J ee aa sane ee ames 
: + . ily btai d tal : | anc ibre-Lite ablelop sprockets, plus 
pocketing operations, too, an easily o ined me ' information on steel TableTop and Plate- 
removal rate o cubic inches i - op chains and Nylon PlateTop. Conveyor 
1 rat f 20 cut hes per minute cuts pro T h i Nylon PlateT 
duction times down to an absolute minimum. | designs and selection procedures for these 
Three models are available: type L.C. with either 6’ 0” : oar cecal with charts and drawings 
or 8’ 0” reach and a smalier type L.C.6. | 


Write today for Catalog 945 from your nearest Wadkin 20 FIRE GUARDS—C M Kemp Manu- 
facturing Co, Glen Burnie, Md. 12- 


Agent, listed below. 
Wadkin Articulated Arm page bulletin B-10 on guards for flammable 
Router L.C.6 and combustible line protection illustrates 


and describes the Kemp Q A Fire Check 


Wadkin Articulated Arm Router, L.C., face milling 4 cylinder heads 








This feature not previously 
associated with routers is fitted 
to the type L.C.6. it enables 
the table to be canted to the 
vertical on both left and right 


Face-milling a Valve Body component on 
hand sides. 


Wadkin type L.C.6 





a ) @ B 4/GH SPEED MACHINE TOOLS 





gba 


Supreme Machine Tool Corp., 130-140 180th Street, Springfield Gardens, Jamaica 34, N.Y. AM/MM 
Machinery Sales Co., 2838 Leonis Bivd., P.O. Box 58362, Los Angeles (Vernon) 58, CAL. “ , = 

; | “When I was an apprentice machinist we never 

Wigglesworth Machinery Co., 60 Border Street, P.O. Box 166, East Boston 28, MASS. thought a thing of driving 12 miles to the shop 
without power steering an’ brakes.”’ 
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NEW Walker-Turner 


Unidrill’ 


GIVES YOU 5-WAY FLEXIBILITY 
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With the Unidrill you can position the cutting 
tool to the work in five different ways—move 
and tilt the drill head to speed the operation, 
reduce set-up time and eliminate expensive jigs. 
It’s a 2-foot arm radial drill press designed to 
handle problem drilling jobs—angular drilling, 
heavy work, bulky pieces requiring extra throat 
capacity or “reach” of the arm. 

You can do reaming, spot facing, counter- 
boring and many other jobs. The Unidrill offers 
six interchangeable spindles or spindle adapters 
plus a 12-speed multi-speed attachment that 
provide even greater versatility. 

Ask your Walker-Turner Distributor (listed 


under MACHINE TOOLS or TOOLS in the 
Yellow Pages) to show you how the Unidrill 
can drill to the center of a 48” circle. With one 














demonstration of this flexibility in action, you'll 
learn why more people in metalworking call 
Walker-Turner the value line. 


FREE BROCHURE shows the full Unidrill line 
available in floor and bench models with: Utility 
or Deluxe Head, High or Slo Speed, Key Chuck 
or Tapered Spindle. Write: Rockwell Manufac- 
turing Company, Walker-Turner Division, Dept. 

WM-21, 400 N. Lexington Ave., Pittsburgh 8, Pa. 
*Trademark 


WALKER-TURNER 
LIGHT-HEAVYWEIGHT' MACHINE TOOLS 


another fine product by 


ROCKWELL © 
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Station 2 LH.) (Station 3 LH.) {Station 7 LH.) (Station 16) 
DRILL BOLT HOLES IN CAPS HALFWAY B-ORILL BOLT HOLES THRU CAPS 4-MILL aes ar sLoT DEPOSIT Pars, IN TOTE BOX 
IN CA’ 


(Station ji H) 
LOAD 4® ay Ano 4 CAPS JS DRILL PIN MOU ES iN CAPS 8-CHAMFER PIN HOLES 
N CAPS 


(Machine Hendies & Pieces Per Cycle) é 


(Station 8 L.H.) 
B-REAM PIN HOLES IN CAPS 


Aut omaricat DEPOSIT PARTS 
NSFER BAR 
OF 3 STATION *CHAMFERING UNIT 
(Station 10) 
BLOW OUT AND PROBE 
le HOLES L.H. SIDE 
i HOLES &.H. SIDE 


7 (Sta 5) 

i SLOW Sur ano feos 
16 HOLE 
16 HOLES k iq SDE 











oe ee 




















Vv 
(Station 11 RH.) (Station IS R 


H.) 
4-ORILL SPURT HOLE 2-DMNt ub EHAMPER BACK SIDE or 
IN RODS PARTWAY T HOLES ON CAI 


Saat ion S RH.) (Station 7 8.4.) {Station # RH.) 
SCOUNTERSINK BOLT 8-CHAMFER PIN HOLES REAM BOLT HOLES IN RODS 
\ JOLES IN RODS IN RODS 


\ ' 
(Stetion 2 8.4.) (Station 4 8H) (Station 6 &.H.) (Station 6 8H. (Station 10 8.4 
SDRILL BOLT HOLES IN RODS HALFWAY S-ORILL PIN HOLES IN RODS 4M yy SLOT B-REAM PIN HOLES IN RODS ar sour irnotes wn RODS 
IN 


{Station 3 RH. (Station 12 R.H.) 
: (Station } 
S-DRILL BOLT HOLES THRU RODS 4+ORILL SPURT HOLE 
THRU RODS 


British Automobile Manufacturer 
Uses Greenlee Transfer Machines to Produce Connecting Rods 


Greenlee was selected by a large 
automobile manufacturer in 

Great Britain to help solve the problem 
of machining connecting rods and caps. 
Results: 320 connecting rods every hour, 


Greenlee''Cooperative Engineering” 
Saves You Time and Money 

The need for increased efficiency 

often requires new machines .. . 
designed and built to meet your 
requirements. “Cooperative 
Engineering” is an exchange of ideas 
between you and Greenlee engineers 

. . ideas that result in the best 
methods and machines to produce your 
products. This 16 station transfer 
machine is an excellent example of 
Greenlee “Cooperative Engineering”. 
Investigate “Cooperative Engineering”! 
It will mean increased profits for you. 





=> 
GREENLEE BROS. & CO. 


SINCE 1863 2002 Mason Avenue, ROCKFORD, ILL., U.S.A. 





TRANSFER MACHINES e« SPECIAL MACHINES e AUTOMATIC BAR MACHINES » WOODWORKING MACHINES AND TOOLS 
DIE CASTING MACHINES e TRIM PRESSES e« HYDRAULIC AND HAND TOOLS 
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for fuel-fired combustion systems which 
autohatically shuts off the flow of com- 
bustible mixtures when flashback occurs 
in the line. Other fire guards are pictured 
and discussed. 


* AIR-CONDITIONING-—Acme Indus- 
tries Inc, 600 N Mechani¢ St, Jack- 

son, Mich. 32-page brochure comprises a TWO 

collection of case history reports on cooling ses 

people, places, products, processes, and 

plants. Request direct in company letter- 

head. 


turn the knob to lower 
spindle (stops automat- 
Ker} Lb me] amm ee) a) ¢-104 9) 
21 STORAGE PLANNING GUIDE — 
Frick-Gallagher Manufacturing Co, 
Wellston, Ohio. 48-page catalog is a guide 
for selecting storage equipment for every- 
thing from the smallest parts to palletized 
loads; also provides information on storage 


to THREE... 


22 4-VANE AIR PUMPS = Leiman 
Bros Inc, 102 Christie St, Newark 5, read the measurement 
NJ. 6-page bulletin 9161 covers three new 
units providing a range of vacuum to 26 ectly from the scale 
in. hg, pressure to 13 psig, and volumes (and save up to 85% in 
from 12 to 54 cfm. Includes performance Be The See ‘ 
curves based on horsepower and cfm, plus gaging tl 
dimensional data and prices. 


23 RUST AND SCALE REMOVER — 

Diversey Corp, 212 W Monroe St, 
Chicago 6, Ill. Data sheet provides infor- 
mation in Everite, a fast-acting agent for 
removing rust from finely polished parts 


without etching or acting upon the metal 
surface, and from metal surfaces being MEASURE Hl 
prepared for repainting. It reportedly will 
not change dimensions of forgings and 


castings. It may also be used to remove “7 | 
rust, hard-water scale, and other accumu- i 0 : 
lations from water-cooled equipment, en- 
gine radiators, water jackets, heat ex- 
changers, and piping. 


PARTS AND MATERIALS 
24 CYLINDERS—Tomkine-Johnson Co, ... that’s how quick and easy it is with the 


! 2425 W a Ave, Jackson, 
Mich. 48-page bulletin SQ-61 is a com- o 

aig: Movi Hs gh agg Ry Bausch & Lomb DR-25B Optical Gage / 
technical dimensions and engineering data 
m the entire line for 1% through 14-in. Takes just seconds to get direct readings to .0001” . . . depth, 
—_— thickness, height, diameter, taper. You read in “tenths” from 
0” to 3” on a bright, magnified scale . . . with such extreme 
accuracy (0.000025”) that masters or set gages are unneces- 
sary. Specially calibrated to normal shop temperatures with 
easy conversion charts for any temperature fluctuation. Here’s 


today’s fastest, easiest way to get highest accuracy readings 


. . . with job-proved savings of as much as 85% in gaging 
K : time .. . for only $875! 
Me ~~ See it, compare it, in DISTRIBUTED IN U.S.A. THROUGH THE DoALL COMPANY 
—F > ) 


F a free on-the-job 
| BAUSCH & LOMB INCORPORATED 








\ 


demonstration. 


j (0 I'd like an on-the-job demonstration of the 
| DR-25B with no obligation on my part. 


BAUSCH ae R@)\8:48! () Please send Catalog D-285. 


| NAME TITLE 


AN d | 61824 Bausch St., Rochester 2, N. Y. 
v ' 
o 


| COMPANY 
Made in America, | 


AM/MM to the world’s highest standards. | ADDRESS 


| 

iN l 
It's a shame somebody doesn’t invent a fool | | city ZONE ATS 
proof hammer!” | Go eum cae cum cus cum ame cus mans cue aan one ae 
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25 SLIP RING ASSEMBLIES — Su- 
perior Carbon Products Inc, 9115 
George Ave, Cleveland 5, Ohio. 12-page cat- 
alog SR-1 covers scope and application: 
standard slip ring assemblies; cartridge 
type brush holders; custom design of slip 
rings and brush holder assemblies: stand- 
ard silver contacts; rotary switches. Slip 
ring units or assemblies can be supplied in 
a multitude of sizes, shapes, and styles. 


26 OIL-HARDENING TOOL STEEL 

Dodge Steel Co, 6501 State Rd, 
Philadelphia 35, Pa. Technical data sheet 
describes new grade DTS-60 for general 
purpose application. Includes information 
on hardening, annealing, tempering, hard- 
ness, suggested applications. 


Wy 


——~ 


28 COLD EXTRUSION—Republic Steel 
Corp, 1441 Republic Bldg, Cleveland 
1, Ohio. 8-page folder, Adv 1290, discusses 


TT) hia 


Pal 


some of the important advantages of the 
process. Photos of typical cold extruded 
parts are included. Type of steel required, 
and the importance of selecting the right 


steel are covered. 


29 ELECTRO-MECHANICAL COMPO- 

NENTS—Tech-Ohm Electronics Inc, 
Siamco Division, 86-11 33rd St, Long Island 
City 6, NY. 140-page catalog 100 features 
such items as precision gears, magnetic 
clutches and brakes, differentials, couplings, 
gear heads, limit stops, bearings, electronic 
hardware and other items which have 
application in the electro-mechanical field. 


f 


30 TUBES AND BARS Peterson 

Steels Inc, Union, NJ. 14-page cat- 
GAS TURBINE DISC DOVETAILS are deburred rapidly, automatically on Osborn alog and stock list describes line of tubes, 
o oo a. é i F - am z - ae bars, strip steel, and forgings. Heat treat- 
3A Finishing Machine using Osborn 14 Tufmatice power brushes. Cycle shiah dutn: tx hedebed ‘adtae Gtk bitte 
time—fioor to floor: 5 minutes . . . 9 times faster than former method. | of sizes, analysis, weights, finishes, and 


tolerances 





31 INVESTMENT CASTINGS Hit- 


7 chiner Manufacturing Co, Milford, 
(o] deburring NH. Pocket folder, “Quick Facts,’ lists 
major advantages of the lost wax process 


for producing machine parts from almost 


with OSBORN power brushing any desired alloy or metal. Tables are in- 


cluded for determining general tolerances, 

flatness, straightness, concentricity, round- 
Before: deburring the 64 dovetails milled on this gas turbine disc was "a Sak Gavadia eee Eas a 
a problem for this major producer of jet engine components. Off-hand saline a8 tae sone reat esa edd 
filing was slow and costly . . . took 45 minutes per part . . . cost about an investment casting is illustrated and 
$5.00 per disc. acne 
Now: an Osborn 3A Finishing Machine—equipped with two Osborn 
Tufmatics power brushes—deburrs the part automatically in just 5 
minutes . . . 9 times faster. Finishing cost is down to 50¢ per part ...a 
90% cost reduction. And production quality is consistently higher, 
more uniform. 

Osborn power brushes and advanced brushing methods can help you 
same time and money on metal finishing operations of every description 
—deburring, cleaning, polishing, precision blending. An Osborn Brush- 
ing Analysis—made at no obligation in your plant now—is the first 
step to savings like these. Write or call The Osborn Manufacturing 
Company, Dept. C-119, Cleveland 14, Ohio. Phone ENdicott 1-1900. 











Metal Finishing Machines ...and Finishing Methods 
Power, Paint and Maintenance Brushes e¢ Foundry Production Machinery AM/MM 
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Chuck Internally within 0.0005-in. TIR...and get 
faster loading, higher speeds and heavier feeds! 


ERICKSON Expanding Mandrels 











Concentricity poor—cam surfaces on 3 parts; tendency to rock, 


Sleeve expansion not uniform. 
Half of work and cutting load carried by drawbar. 


Thi 











Concentricity assured—cam surfaces on 2 mating parts. 
Sleeve expansion perfectly uniform. 
All of work and cutting load carried by mandrel shank. 


Mandrel occommodstes 
wide range of sleeve 
sizes—sleeves are 
interchangeable on all 
mandrels of the some 
series. 
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Double-ongle cam de- 
sign—self releasing 
ongle permits fastest 
loading and unloading. 


Sleeve expands simul. 
teneously at both ends, 
grips along entire 
length, concentricity is 
guaranteed within 
0.0005-in, TIR through- 
out 1/32-in. expansion 
ronge. 


You can take higher cutting speeds and heavier feeds when you don’t have 
to worry about work slipping on the mandrel. With an Erickson Expanding 
Mandrel, you get unmatched holding power plus accuracy guaranteed within 
0.0005-in. TIR—a combination that brings you lowest possible production costs. 
Loading and unloading are faster, too—because Erickson expanding mandrels 
collapse instantly for quick release—provide a full 1/32-in. clearance for loading 
parts. No need to sacrifice loading speed for close fit between mandrel and work. 

You save on downtime with an Erickson expanding mandrel, because replace- 
ment sleeves come right off the shelf. A handful of replacement sleeves lets you 
handle a wide size range—and retain top accuracy year after year. 

The Erickson expanding mandrel has much greater holding power than a solid 
mandrel or a single-purpose split arbor because it expands uniformly —grips 
over the entire sleeve length, not just in a narrow ring. To achieve this powerful 
holding action, Erickson uses an exclusive double-angle mandrel design. The 
hardened, precision-ground sleeve is forced back over two camming surfaces 
which expand both ends of the sleeve simultaneously. 

Standard Erickson expanding mandrels cover a wide size range—from ‘% 
through 18-in. in diameter. Many different models are available, including 
adaptations for small holes. 

Write for the ERICKSON EXPANDING MANDREL CATALOG-it’s free. 


ce Kg 
‘ x 
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3 VINYL FINISHES—Metal & Ther- 

mit Corp, Coatings Seales Office, Car- 
teret, NJ. Brochure describes Unichrome 
B-66 multicolor, spray-on finishes. Designed 
primarily for application on metals such 
as aluminum, steel, or magnesium, it can 
also be used for coating molded fiber glass, 
transite, and similar surfaces. Features in- 
clude high resistance to chemicals and 
staining and excellent wear and abrasion 
resistance. 


33 SPEED REDUCERS—D O James 

Gear Manufacturing Co, 1140 W 
Monroe St, Chicago 7, Ill. 36-page catalog 
48C includes handbook information to help 
select right-angle spiral bevel-helical gear 
speed reducers. Complete’ specifications 
charts, tables, and dimensional drawings 
are supplemented by formulas for selecting 
horizontal and vertical type units; a guide 
to load characteristics on many applica- 
tions; and step-by-step examples of reducer 
selection. Rating charts are provided for 
42 standard sizes of double and triple- 
reduction units capacities of which range 
j from 0.14 to 637 hp; 6:1 to 358:1 ratios. 
= 
34 COPPER-ZIRCONIUM ALLOY — 


American Metal Climax Inc, 1270 


Avenue of the Americas, New York 20, 

on NY. 38-page technical handbook contains 

a comprehensive survey of the various prop- 

erties of Amzirc, specially developed to 

IVI At md H Ni t RY combine retention of high strength at ele- 
vated temperatures with high conductivity. 


Charts, graphs, tables, photomicrographs, 
and pictures help to describe the nature 
of the material, its fabrication, room tem- 


4500 TO 6500 PIECES PER HOUR (fica ’nc iid! ici’ 


Pines-Grieder Cut-Off Machines cut round tubing up to 4” diam- ee ge eee oe ee 


eter, with wall thickness up to .250”, and will handle rectangular Mass. 16-page manual 10 illustrates and 


describes operation and application of 


or other tube shapes. Any length is cleanly cut with extreme ac- Squaremaster units. Includes engineering 
drawings and specifications of the eight 


curacy .. . dual shear cut eliminates tube-end distortion. Cuts ste wipe ggg: rege Mle esa 
steel, stainless, and non-ferrous metals in 1/3 second cycle time. on company letterhead. 
With feed speeds to 600 ft. per minute, length of piece deter- | 96 REINFORCED PLASTIC PARTS— 


| Bischoff Chemical Corp, 220 Miller 
mines production rate. Tooling quickly and easily changed for iat “itched. MY. tonne Sultetin ‘hese 
design possibilities for molding parts of 
various tube sizes. ater! CATALOG 441 reinforced plastics with electric heaters 
ee ’ . — . integral. Describes various types of lami- 
ie | $ : . iy nations, typical molded parts, and gives 
P : performance curves for different lamina- 

tions and electrical inputs. @ 








AUTOMATIC LOADER AND FEEDER PINES END FINISHING MACHINES 
for Pines-Grieder cut-off equipment. simultaneously deburr, chamfer, face, 
Frees operator by automatically feeding tube, pipe or rod. Handle stock to 5” 
up to 15,000 Ibs. of stock in lengths to diameter with high production rates, 
22’ through the machine. These units long life accuracy. Quick, simple tool- 
are also suitable for feeding other types ing and set up. Five models available, 
of equipment. manual or automatic, to handle single 
REQUEST CATALOG 442 or double end operations. 
REQUEST CATALOG 401 


Af {PON & S ensinccing co. ine 


=" tye WALNUT ST. + AURORA, ILLINOIS | 
ry 














See in Tube Fabricating Machine 


%& NEWS NOTE: GRIEDER INDUSTRIES, INC. HAS BEEN MERGED INTO Piatt ii aaa nite adeleg ta lain 
PINES, PIONEER BUILDERS OF QUALITY BENDING EQUIPMENT. Pony wie aetna 





220 CIRCLE 420 READER SERVICE CARD American Machinist/Metalworking Manufacturing + December 11, 1961 





LONG TRAVEL CLAMPS 


AUTOMATIC CAM CLAMPS 


“C”” WASHERS 


American Machinist / Metalworking 


LEAF JIGS SINGLE AND DOUBLE CAMS 


WIESF'@ can show you 
1170 ways to cut Jig and 
Fixture costs! veers 


jig and fixture components — everything from simple c-washers and 
straps...to automatic cam clamps... to precision leaf jigs. Since 
components are usually a significant part of the total cost of a jig 
or fixture, use of standard components can result in appreciable 
savings, as well as hurry completion of the jig or fixture. 

So, before you take the time and trouble to machine costly, 
custom fixture hardware, look in your Wespo catalog, or check 
with your Wespo distributor. Chances are you'll find just the 
component you need as a Wespo standard. 


HAND KNOBS 3 


FREE CATALOG! 

Gives complete sizes and 
prices. Full size templates 
also available. Ask your 
Wespo distributor for your 
copies today. 


WWESF EE 


DIVISION OF VLIER 
ENGINEERING CORPORATION 


A subsidiary of 


Barry Wright Corporation 


801 Burlington Avenue 
Downers Grove (Chicago) Ill. 
Western Warehouse: 

8900 Santa Monica Blvd. 
Los Angeles 69, Calif. 
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BUILD A BETTER PRODUCT 
WITH STRIPPIT 
SUPER 30 FABRICATOR 


multi-purpose, single sta- 

tion sheet metalworking 
machine, the STRIPPIT Super 
30 Fabricator punches round 
and shaped holes in work- 
pieces up to 60” wide...any 
length. Punches close-centered 
hole clusters in material to 
y,” thick... nibbles straight 
or contour lines in 4%” material 
...notches 90° corners, radii 
and special edge notches in 
material up to \%” thick. 








B* savings in time are stand- 
ard! STRIPPIT’s Swing- 
Shift Punch Holders permit 
you to change punches from 
either right or left in seconds. 
STRIPPIT’s Micrometric Back 
and End Gaging System per- 
mits rapid, precise positioning 
of workpieces. Set dimensions 
directly to thousandths 




















—— STRIPPIT Super 30 
Fabricator to an efficient 
medium run production unit 
simply by adding our Duplica- 
tor attachment. Another use- 
ful accessory is our Dupl-O- 
Scope, a high quality optical 
instrument designed specifi- 
cally for translating blueprints, 
drawings, etc. into accurate 
templates or “one-of-a-kind” 
finished pieces. 








+ gol hesitate to call your 
STRIPPIT Tool & Meth- 
ods Engineer. He can arrange 
a demonstration at your plant 
that will show you ways to 
cut costs with the STRIPPIT 
Super 30 Fabricator or other 
STRIPPIT machines and sys- 
tems. Write for Catalog 30S. 


WALES STRIPPIT INC. pie 


200 Buell Road Akron, New York 











In Canada. Strippit Tool & Machine Company, Brampton, Ontario, In Continental 
Europe: Raskin, S. A., Lausanne, Switzerland; In the British Isles: Kearney & 
Trecker—C V A. Ltd., Hove, Sussex England. 











NEW FILMS... 


SoLip CARBIDE TOOLS AND Burrs. Pro- 
duced by Atrax Co, Newington 
11, Conn. 16 mm, sound, color. 
Running time 22 min. No charge. 


Planned specifically for showing 
to carbide societies, cutting tool 
groups, and industrial meetings, this 
film may be accompanied by an 
Atrax service engineer to conduct a 
question and answer period after the 
meeting. It deals with the manufac- 
ture and use of solid carbide tools 
and burrs, from the carbide blank 
to the finished tools, and on to such 
unusual applications as end milling 
high-tensile stainless turbine buck- 
ets. Close-up shots show produc- 
tion techniques on modern, exclusive, 
automatic grinding equipment, and 
point out the close control of tol- 
erance to insure complete uniform- 
ity —HEL 


CLEANING PRINTED CIRCUIT BOARDS. 
Produced by National Ultrasonic 
Corp, 95 Park Ave, Nutley, NJ. 
Slide film, sound, color. Running 
time 30 min. No charge. 


The problems involved in clean- 
ing printed circuit boards are dis- 
cussed, and solutions are offered in 
the form of ultrasonic cleaning with 
Freon solvents. Slides show the 
variables in the flux removing sys- 
tem, characteristics and categories 
of solvents, and explain how the 
system works. Also shown are the 
methods used to determine whether 
the boards are really clean, and cost 
data are presented. At the end of 
the program, the process is demon- 
strated with circuit boards manu- 
factured by the audience—HEL e 


AM/MM 


“Gracious, dear, it’s good to be home after 
that dull machine tool convention in Chicago.” 
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NOW the only rotary indexing chassis 
with built-in lever pivot ahs 


Provides more tool- -driving capacity 


than anything 


in its field 


The high cost of automation may not be as high as you think, 


Not if you get your automation program’s basic building block 
—an automatic transfer machine—from Sylvania. 


For Sylvania automatic transfer machines cost less than 
machines which can meet their productivity and precision 
standards. And they’re more precise and more productive 
than other machines in their price class. 


FOR EXAMPLE 
Our Heavy Duty Rotary Indexing Chassis is a case in point. 


It’s the only rotary transfer machine on the market with lever 
pivot shafts built in. 


This makes it far easier to synchronize or time your automated 
operations, far less expensive, too. 


What’s more, with two full-length 15S” diameter camshafts 
5 
keywayed throughout and supported by heavy-duty sealed ball 
bearings, we think this Sylvania machine provides more tool- 
t=) P 
driving capacity than any machine of similar quality and price. 
t=) my Ps 


THINKING ABOUT AUTOMATING? 
If you are, you probably know that every automation program 
must start with a transfer machine. If it’s a good one, you'll be 
off to a good start. If it’s not, you’re defeating your purpose 
because your program will probably never be satisfactory. 


Sylvania makes several differ- 
ent kindsoftransfer machines. 
By changing the tooling, they 
can be adapted to any con- 
ceivable production opera- 
tion. You can change products 
without changing transfer 
machines. 


We'll provide you with free 
consultation to help get your 
automation program started 
—even recommend experi- 


SYN 


SUBSIDIARY OF 


enced designers and manufacturers of tooling if you don’t 
have the facilities to do the job. 

Since a good transfer machine will last 30 years or more, it 
pays to get the best. We think ours are, because we’ve never 
been able to find one that will meet our accuracy standards 
for the manufacture of lamps, tubes and fine electronics equip- 
ment. That’s why we build our own. 

We'll be glad to send one of our automation sales engineers 
to consult with you on your automation program and needs. 
If you'd like more details on the transfer 

machines we build, send for our free bro- 

chure. Naturally, there’s no obligation. 


SYLVANIA LIGHTING PRODUCTS 
Equipment Development Plant 
121 Loring Avenue, Salem, Mass. 


Please send me free brochure of: 

(J Rotary [J] 44-Station Conveyor and 80-Station Conveyor [] Transmissions 
Name—— 

ee 


Company ——___. 





Address 





City _Zone —— 





(] PLEASE HAVE SALES ENGINEER CALL FOR APPOINTMENT 


GENERAL TELEPHONE £ ELECTRONICS 
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NEW! NEW! 








CARBIDE Standard 
PUNCHES and DIES 


FROM STOCK ...LOW COST... HIGH PER- 
FORMANCE-— All the red tape and high inquiry cost 
is eliminated when you order carbide punches and dies 
from Oberg's Standard Pricing Sheet. The standard 
punch or die you need is shipped right from stock... 
no delays! . .. and the price per unit is low! 

Punches are stocked in standard point sizes from 
.060” to .374” together with corresponding die bush- 
ings .. . all made to the high quality and precision 
standards established by Oberg and recognized every- 
where. 


Need carbide standard punches and dies right now? 
Call or write Oberg! You'll like the service! 


J, tg is something special 


ry) 
® berg CARBIDE PUNCH AND DIE, Inc. 


FREEPORT, PA. 
{A Division of Oberg Manufacturing Co., Inc.) 


Send today for New Carbide J = 
Standard Punch and Die PRICE LIST g- 
effective June 26, 1961 Bix 


yer —~ 





i 
: 
i. 
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DETECTO 
SCALES 


and only 
DETECTO SCALES 


can say, 


“ALL STEEL 
CONSTRUCTION” 


Write for information 
on full line of 
industrial weighing 
equipment from 
1/100 02. to 100 ton: 
DETECTO SCALES, INC. 
DEPT. MA-4, 540 PARK 
BROOKLYN 5, N. Y. 
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HOW TO WRITE BETTER REPORTS 


How many times have you fought your way through a 
wordy, difficult hard-to-read report that, with a little ef- 
fort, could have been made easy to understand and 
digest. Here’s a pocket-sized, 26-page, booklet that will 
assist anyone who has to write reports. It’s available for 
50¢. 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 





get 


DELIVERY 


GUARANTEED 
PERFORMANCE 


WOODSON 
MICRO MINIATURE 


END MILLS 


1/32” thru 3/16" in 
1/64” INCREMENTS 








Single & Double Ends 
1/8” or 3/16” Shanks 


4811 Lennox Blvd 
Inglewood, Calif 
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meri malelileladle(-Mx-ladla-we): 


PRESS BRAKE DIES 


Standard V dies and special hydro-cammed 
dies for light and heavy forming built by the 
world’s most experienced manufacturer of 


hydraulic press brakes. 


aw On Ee ft Omg 2 


PACIFIC PRESS & SHEAR CORP., MT. CARMEL, ILLINOIS 
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Suseniloms 
Why IGETALLOY* 
THROW-AWAY TIPS 


are used by 


every successful industrialist... 


Top quality grades, high precision cutting edges, 
and attractive prices are the keys to any success- 

a ful cutting operation. Our IGETALLOY 
THROW-AWAY TIPS incorporate all these 
basic assets. They determine the difference 
between loss and profit operations because 
they produce highest quality products at 
lowest cost. 


IGETALLOY THROW-AWAY TIPS, re-§ 


nowned for their long life and high speed 
cutting qualities, can be supplied in any specified 
shape or size. 
*IGETALLOY is the trade-name for the high- 
quality cemented carbide tools manufactured 
by Sumitomo Electric Industries, Ltd. 
TICUT (titanium carbide) THROW-AWAY 
TIPS are also available for extra-high speed 
cutting. 

For catalog and price list write to: 
SUMITOMO SHOJI NEW YORK, INC. 


149, Broadway, New York 6, N.Y. Tel: WOrth 4-3144 


> sumitomo EvEcrRIC INDUSTRIES, LTD. 
Sly pe See ETE 


Osaka 
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THINK of it! 


OW you can have a boring 
head that will BORE, FACE, 
TURN and GROOVE  ..» 
4} at no higher cost than 
you would pay for an 
ordinary, single pur- 
pose boring head 


S27 THINK 


This over before buying 
that NEW head!! 


A Boring Head 
That Won’t Face 
is NOT Complete 


Models for Any Size Machine 
Write today for full details 


CHANDLER TOOL COMPANY 
MUNCIE, INDIANA 














COMBINED BORING AND FACING TOOLHEADS 


CIRCLE 429 READER SERVICE CARD 











iio i i 
JIG BORER MICROSCOPE 
@ for locating work in Jig Borers or similar Machine Tools—optically. 
@ Interchangeable shanks. 
© Built-in illumination through beam splitter. 


@Hairline reticule contains concentric circles for checking center 
distances of holes in work. 
Price including transformer $220.00 


Request leaflet 85/140 


OPTO-METRIC TOOLS, wc 


137AM VARICK STREET, NEW YORK 13, N.Y. 
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You can combine flexibility with efficiency 
with properly selected ~ Werson ~ Presses 


In this era of the special machine we tend to overlook the economies 
of machine versatility. Lobdell-Emery Manufacturing Company, 
Alma, Michigan, a portion of whose press room is shown above, 
must combine production flexibility with manufacturing efficiency 
in the highly competitive automotive parts market. 

Lobdell-Emery accomplish their objectives with an impressive 
line-up of rugged, versatile Verson mechanical presses and press 
brakes, selected for the economical production of such diverse items 
as hub caps, seat frames and station wagon panels. 

Your Verson Representative will be pleased to go over your re- 
quirements with you, and show how Verson equipment can give the 
flexibility you need at costs that will help keep you competitive. 


Catalog G-60 describes representative 
models of Verson’s entire line of me- 
chanical and hydraulic presses and 
press brakes. Write for your copy, today. 


@eeeeeeeoeeeeeeeeseeeeeee eee 


Originators and pioneers of allsteel stamping press construction 


| iineres VERSON ALLSTEEL PRESS CO. 


9316 S. Kenwood Avenue, Chicago 19, Illinois * 8300 S. Central Expressway, Dallas, Texas 


MANUFACTURERS OF MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES « TRANSMAT PRESSES ¢ IMPACT MACHINING PRESSES 
TOOLING © DIE CUSHIONS ¢ VERSON-WHEELON HYDRAULIC PRESSES e HYDRAULIC SHEARS ¢ PLASTICS MOLDING PRESSES 
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Could You Trace-Turn this Part in 
One Continuous Pass? 


Trace-Turn 0.D. 


You could on your lathe if equipped iS" ning ee 
with a True-Trace Syncro-Turn _§frace-Turn 0.D 
Attachment. Taper | ne 
The part above was finish Traced Taper = 
Turned in one continuous pass holding —_*'0"" Ring Groove 
.0006” tolerances, 32 micro finish, in 19 0") Ring Groove 


minutes floor-to-floor. Taper 
Trace-Turn 0.D 
Watch for our announcement on this com- oo” Mes arene 


pletely new True-Trace Control System. **0"" Ring Groove 








Flat 
Template 





TRUE-TRACE conronarion 


9830 Rush Street EI Monte, California CUm*erland 3-4761 L. 
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Miniature 


BORING TOOL BLANKS FOR 
PRECISION CAVITY OPERATIONS 


Actual Size 


Full range of sizes from 00 to 10, now 
available as “standards” from Woodruff & 
Stokes. All are finish ground and hardened 
all over. 


@ Super Alloy HSS 


. @ Shanks are finish ground to .2495 dia. 


for recessing or automatic screw 
machine holders 

®@ Precise concentricity is maintained 
between head and shank 


be 


035 
044 
.050 
“055 
‘ss 


Also available as standards are screw machine tool 
blanks,RT2001, with ground shanks only. Remain- 
ing portion of tool is approximately .008 greater 
than dimensions shown. RT2003 fluted and 
relieved right or left hand cutting. 


Write today and get the full ~) 
story on W&S Miniature Boring SY 

Tool Blanks and other small d » 
precision cutting tools. : 


WOODRUFF & STOKES CO. 


NCORPORATED 
Bidg. 32, 349 Lincol: St. Hingham, Massachusetts 
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AN INTRODUCTION TO INTERFEROMETRY 


This report shows how interferometers can measure and com- 
pare lengths, angles, parallelism, and surface condition. 

24 pages, fully illustrated. 50c 
Reader Service Dept., American Machinist/ Metalworking Manufactoring 














330 West 42 Street, New York 36, N. Y. 
A SPECIALIZED CAM MILLING SERVICE 
Over 100 Types of INDEXING TURNTABLES 


pa Also Geneva Gears, Spot and 


Sa ALL TYPES Oita, tts 
& » MADE To SE ou 
es YOUR SPECS! comes rete 


Special automatic machines 
CAM CALCULATING SERVICE 


EISLER ENGINEERING CO., INC. | 
CIRCLE 434 READER SERVICE CARD 


American Machinist/Metalworking Manufacturing * December 11, 








How To Get Things Done 


BOARDMASTER VISUAL CONTROL 
Your operations are pictured at a glance. 
You save time, money and prevent mixups 
by Seeing What is Happening at all times. 


Ideal for Production, Maintenance, 
Inventory, Scheduling, Sales, Etc. Cig?) 
Easy to Use. You write on cards, 
snap on metal board. Over 750,000 in Use. 
FREE 24-Page BOOKLET No. JB-40 
Mailed Without Obligation 
GRAPHIC SYS 


TEMS 
925 Danville Road ¢ Yanceyville, N.C. 
CIRCLE 436 READER SERVICE CARD 
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- rs 
era cH! FEY 


fa. 


Model 4A Universal Turret Lathe 


@ Standard American Tooling 

@ Available in Bar or Chuck Machine 

@ Super Rigid Construction for 
Heavy Duty Cutting 

@ 58 - 60C. Rockwell Induction Hardened) 
end Ground Bed Ways 

@ Hardened and Ground Gears 


Medium Duty Milling Machine Heavy Duty Milling Machine 
Vertical Type) (Plain Type 





SEIKI 


@ 16 Spindle Speeds 40-2000 RPM 
with Quick Change 

@ Single Lever Control 

@ 2"Collet Capacity (Sound Stock) 

@ 10’ Chuck Capacity(3 Jaw Scroll Chuck) 

@10 H.P. Motor 





Production Milling Machine Production Milling Machine 


(Vertical Type) Rotary Table Type) 





HITACHI SEIKI MACHINE TOOLS ~- ~~ 


Sole ‘export agent: HAKKO CcOo., 


LTD. 55, Marunouchi Bldg., Tokyo, Japan 


For details, please write: HAKKO CO., LTD(LOS ANGELES) 4832, West Pico Blvd, Los Angeles, Calif. U.S.A. 
KANEMATSU NEW YORK, INC. 150 Broadway, New York 38, New York, U.S.A, 
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drilling, 
reaming, 
tapping 


» 


na WRITE FOR BULLETIN A-5712 


aE 
23886 Lakeland Bivd., Cleveland 23, Ohio 
QACODZ|T incorRPORATED 
USE MORE SPINDLES TO DO MORE WORK 

CIRCLE 438 READER SERVICE CARD 


ADJUSTABLE V-BLOCK 


DRILL JIG 


Saves Set-Up Time— 
Increases Output 


Sturdy Clamp- 
Plate mounted in 
Precision leader 
pins 


Fost, Easy Hend 
Screw Clomping 


Adjustable 


Removable 
Slip Bushing 


Here is @ versatile and accurate V-Block Adivstobie 90° f 
V-Block, hardened 


that makes center and off-center drilling, 4,4 ground 


tapping, ond reaming easy ond precise. 
Four-way V-block adjustment simplifies 
handling a wide range of work. Fast, 
easy positioning and clamping speed pro- 
duction. A centering locator plug and T- 
slots in the mounting surface plotes assure 
fast, easy, on-center adjustment. Drill co- 
pacity #80 to %" diameter. Handles stock 
from Ye" to 2” diameter. 


Stock Stop 
Mounting 
Hole—in 
both ends. 





TRUE-CENTER ADJUSTABLE 
TOOL HOLDER 


The REPCO Adjustable 


provides fost odjust- 
ment of the main body 
to compensote for os 
much os ‘a" mi 

misolignment. Cuts 
down on tool wear, 
breckoge, ond scrap. 


TWO-PIECE 
VISE SET 


= see 
se . ~< 
< 


Seve time with this versotile 2-Piece Machine Vise Set. 
Use os general-purpose vise, angle-block, or seporcte 
clamping device. Opening limited only to length of me- 
chine base. Light, accurate, rigid. Two sizes: 6” ond 8", 





CHUCK JAW 
TRUING-RING SET 
This Ring Set soves time, 


tuts cost of boring jows. 
‘With correct diometer 


COMBINATION 
LIVE-CENTER SET 
Heavy-duty live cen- 
ter plus six inter- 
changeable cdapt- 


tings ot hond, you 





bell. Soves costly set- 
wp and machining 
time necessory to 
moke lorge-diom- 
eter centers. Straight 
and various taper 


hours of productive 
time. Plated rings range 
from 1” to 4” by Va" 
increments. Handy peg- 
type rock keeps rings 
in place. 





Write for complete intormotion—Exclusive egent territories open. 


2330 23rd Avenve . @ Rockford, Illinois 
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$7300 SAVE 


Cast Pedestal Base 
$1 3900 


UP TO 


ss 40% 


available , ~ . 
on any in 


Cr © © Ae TIME and 
extra cost i OPERATIONAL 
COSTS with a 


“BELLOWS 
EQUIPPED” 


BARKER 
MILL 


Yes, the growing list of manu- 
facturers profiting by the 
teamwork of the BARKER- 
BELLOWS combination is 
proof positive of production 
profits. 


installation 
This installation affords a 9/2” 


Table Travel with a fast work 
approach and return. 


Write for details 


BARKER ENGINEERING CO. 
DIVISION 
THE F. HOHLFELDER CO. 
26470 Lakeland Bivd. ¢ Cleveland 32, Ohio 


Bellows equipment 
also available on 
dual head models 





Write for list of Special Reports cur- 


rently available from 


Reader Service Department 


AMERICAN MACHINIST/ 
METALWORKING MANUFACTURING 


McGraw-Hill Bldg., New York 36, N. Y. 
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RIVETERS — PIONEERS in 
their line — head rivets from 
smallest to 34” diameter 
either by NOISELESS SPIN- 
NING or VIBRATING 
HAMMER method — Sizes to 
meet all needs — Types in- 
clude Vertical and Horizon- 
tal Multiple Spindles. 

Write jor literature aud don't 

ferget te send samples. 

THE GRANT MFG. & 


MACHINE CO. 
85 Silliman Ave., Bridgepert, Conn. U. 8. A. 
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MAGNESIUM JIG By using magnesium tooling plate in place of steel, Worth- 
CUTS COST OF ington Corporation reduced the weight of tumble drill jigs 
from 125 pounds to 35 pounds. Used for close-tolerance drill- 


ing of castings, the magnesium jig can be turned by hand 

DRILLING CASTINGS instead of by a chain hoist required for the heavier steel jig. 

This means a saving of $3.08 on every casting processed 

$3 08 PER UNIT! through the jig. And fabrication cost of the magnesium jig 
' ' is 60% less than that of a steel jig. 


Magnesium tooling plate can result in savings in your pro- 
duction operations. Its lightness, flatness, machinability and 
dimensional stability are ideal for fabricating accurate, easy- 
to-use jigs, fixtures, templates, gages, and for other tooling 
uses. For more information, write THE DOW METAL PRODUCTS 
COMPANY, Merchandising Dept. 1103F12-11, Midland, Michigan. 


<> THE DOW METAL PRODUCTS COMPANY 
Division of The Dow Chemical Company 
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The Meehonite spur gears illustrated above have just passed their 
final inspection before shipment and receive the blessings of In- 
spectors H. Maybury, left; and J. F. Stahl. 


ees Seat ee 

SPURS TO 72” PD, 1 DP 
BEVELS TO 54° PD,10P | 
SPIRAL, HELICAL and WORM GEARS | 
TO 48” PO, 2 OP & 


These gecrs, boasting a total rough 
weight of 14360 Ibs. are H-arm type, 
scheduled for use in rubber-working 
machinery. Strict adherence to spec- 
ification, painstaking inspection from 
first to lost—give these—and all 
gecors produced by Stahl, the long, 
trouble-free service that means great- 
er profit to you. 


CONTINUOUS-TOOTH HERRINGBONE 
TO 60° PD, 2 DP 


SPROCKETS TO 72” PD, 22" CP 


Pass to the head of the gear parade RACKS TO 20 FT. LONG, 3 DP 


_— , ji i ! 
get Stahl's estimate next time! SILENT GEARS: 
RAWHIDE, BAKELITE, FIBROIL 


HEAT-TREATED, CASE OR FLAME 
HARDENED GEARS— 


GEAR & MACHINE COMPANY 
3901 Hamilton Ave. Cleveland 14, Ohio 





a 
2 


CUTTING TOOL 
PROBLEMS 
ARE SOLICITED. 





CHATTERLESS 
COUNTERSINKS 


25 years experience 
in designing 
and producing 
Special Cutting Tools. 





BALL SEAT 
REAMERS 


EY 
VA 


Submit your problem— 
with sample port, if feasible 
OR we'll manufacture to 
your specifications. 


\t 


_—_ 





Thousands of AED mitts 
SPECIAL CUTTERS 


shipped monthly! 


ASK FOR A QUOTATION TODAY! 





CARBIDE 


OUTSIDE TUBE END 
HAND FILES 


DEBURRING DEBURRING 
CUTTERS CUTTERS 


INSIDE 
DEBURRING 
CUTTERS 





ELECTRODE 


HAND DISC DRILL 
DEBURRING CUTTERS COUNTERSINKS 
TERS CUTTERS 


CUT ya 











7 " / REGRINDING 
Severance TOOL INDUSTRIES INC.| SERVICE 


726 lowa Ave. 
SAGINAW, MICHIGAN 








iL 4. 








PIONEER AMERICAN STANDARD. « 


Over 40,000 in use. Accurate, non-marring hard- 
ness testing on small or massive objects such as 
rolls, lathe beds etc. Model C-2 (above) or Model 
D with equivalent Brinell or Rockwell C numbers. 
Repair and calibration facilities at your disposal. 


INSTRUMENT & MFG. CO., INC. 


90-35 VAN WYCK EXPRESSWAY JAMAICA 35, N.Y., U.S.A. 
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STEEL BLUE 


4 
= Steps Leases- Popular ge 
= : , 8-oz. can fitted with 

making Dies and Sz Bakelite cap holding & 
Templates = ; = 


Pp ° 
prevents metal glare. In- 
creases efficiency and = 

accuracy. = 


Write for sample 
or letterhead 

THE DYKEM COMPANY 
23018 North 11th St. «¢ St. Louis 6, Mo. 
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EXPLOSIVE 
FORMING 


Here is a detailed report on the theory and prac- 
tice of explosive metal forming, a new and not-yet- 
exact science that forms metal to die shape by ex- 


plosive impact. 


Techniques (free forming, bulkhead forming and 
cylinder forming) are detailed in four articles from 
four major sources; one on general theory, one on 
aircraft applications, one on tubes and one on 


cups... 





Fully illustrated, 12 pages — 30¢ each 





READER SERVICE DEPARTMENT 


American Metalworking 
Machinist Manufacturing 


330 West 42nd Street, New York 36, N. Y. 








American Machinist/Metalworking Manufacturing * December 11, 1961 





SEARCHLIGHT SECTION 





IF 


there is anything you want 


that other traders can supply 


OR 


... something you don’t want— 


that other readers can use— 


Advertise it in the 
SEARCHLIGHT SECTION 








SEARCHLIGHT SECTION 
ADVERTISERS’ INDEX AND BUYERS’ REFERENCE 





Listed below are used surplus new and rebuilt machine 
tools or services as advertised in this section. 


The numbers after the advertiser’s name indicates the products or services offered by the advertiser 


. Automatics 
Boring Mills 
. Broaching Machines 
. Chucking Machines 
. Drilling & Reaming Machines 
. Gear Cutting Machines 
. Grinding Machines 
. Keyseaters 
. Lathes 


37. Milling Machines 
45. Press Brakes 

. Presses 

. Roll Formers 

. Saws 

. Shapers 

. Shears 

. Welding Equipment 

. Books 





__ 


Cook County Machinery Co. 
Falk Machinery Co 

Hyman & Sons, Joseph 
Machine Tool Publications 
Midwestern Machinery Co 


Revere Machinery Co. 
983 Front St., Toledo, Ohio 





Page No. 


KEY TO PRODUCTS OR SERVICES 


26, 31, 53, 56 

3, 7, 8, 17, 26, 30, 31, 37, 46, 53, 56 
45, 46, 57 
69 

re A Bee 
53, 57, 66 
25 

7 


17, 25, 26, 31, 


37, 46, 51, 











RBG = Rebuilt Condition Guaranteed 
_ RCG = Reconditioned — Guaranteed 
“Indicates 1940+ Model **Indicates 1950+ 


AUTOMATICS—CHUCKERS 
*9°16"—6 spdi Acme RAG w/Thrdg & Tooling 
*1%4"—6 spdi Aeme RAG w/Thrdg & Tooling 
**2AC Warn Swa Aut Chuck S/N | oo 456 (1957) 
**3',"—-6§ Spdi RB—Acme w/H.S. & Threadg 
**108 Gorton Ss Swiss 42” cap, Sang jar feed, . Spd! 
e 

**0G Br Sh *” cap, V Slide, Slot, 2” Turng Cap (1952) 
BOREMATICS 

**°221 & 321 Heald Sgl. End. 2 Spd! Excellent 
*1212A Exeelio Dbl End, 4 Spdi 1943 om 
**2Bi—Stokerunit Dbi End, 8” Dia, 15” T. Tra 
“Baker 2 way Horiz Hydr 2”-78" Spdi Adj. Cycle attch 
“*3U Stokerunit Dbl. End Dbl. Spdi. #DH-4 Heads 
**421 Heald, Sgi End, Hydr 32” Swing 1950's 
BORING MILLS 

36” King VBM complete 

*36” Bullard VTL, Side Head 
**42” G&L VTL, Side Head 320 "adr 50 HP 

"52" King VTL Side Head Clea 

*74" Bullard “‘Cutmaster”’ VTL "Excel. Like Rbit. 
*4 Sellers Horiz. Thi. Type (1942) 

*3” Universal Horiz. Tbi. Type (1941) 

*5°—5H Sellers Floor Type—Nice Cond. 
BRAKES 
**16’—250 T Cne Sris #130, w/Fing Bd 36”x20' RCG 
BROACH 
pe ton—54” Colonial Hydr Ser sone. Gane. 
**15-90 LaPoint Vert. Surf. Mod S 
DRILLS 

“IR Bakewell ye Arm Drill | HP 
**22” Allan Box Cal. | HP 6 

*25” No. 

*28” Colburn No. 4 MT. 8” cap. 10 HP 
DRILLS, MULTIPLE SPDL. 

*3 Spdl. Lee-Giff 5 Spdi. Base oe. are 2 HP 

“4 Spdi. Lee-Giff #2 MT 3600 R | HP 
**6 Spdi 2KH Allan 24” Swg (6) ta HP Mtrs 
**16 Spdi Fox E-60-H, Adj. Spdi, Hydr feed (1951) 
**24 Spdl. H-6 Nateo Hydr Table ‘4 A J. (1950's) 
**36 Spdi. C5B Nateo 22” U.J. 28 x 54 Head 
DRILLS, RADIAL 

- xii" pr nange Univ Box Table 

x 11” Amer. “‘Hole Wizard’’ RBG 

5 x13” Cine Bickford RCG 
GEAR MACHINERY 
** 253-2 Vineo Gear Checker Involute 

*#13 Gleason Hypoid Cutter Sharpener 

*2860B Mich. Gear Finisher, Mierofiex Counter 


2848 Pleasant 








so 


MA 


*100” Newark cutter 24” face cap 10 HP RCG 
**2106 Gleason Gear aay ah ~ $2036 
*#12 Gleason Generator Dbi. 1 & Finisher 
ones Gleason Spir. Bev. Cutter Seinen 
00 & #1 Hamilton Hobbers 
“Type A Barber Coleman ee (1 tong bed) 
**6gA3 Fellows Shaper w/ace 
*Type 6 Fellows 761 Shaper ! 35° OD Cap 1950 
GRINDERS, MISS. 
**Wendt Sonis Econogrind #1A195 
**Biake Flue Grinder to %” Cap 
“4x 12 Landis Ext. w/Plunge %2) 
*6 x 18 Landis Ext. w/Plunge #24473 
*12 x 36 Cine. Univ. w/Int. aor, ee, 


*#2 Cine. Centerless, Profile Dresser RBG 
*16 x 36 Landis Cyl. w/5° Head 
**Wickman Microform (optical) Like New 
**180 Sheffield, Multiform (1957) Like New 


Sonwens, INT. 
1109 Bryant internal 6” Str. 9. swing Excel 
oo1SteR Bryant Hole Face & } ty nee (1952) 


*16 RPM 
**2172 Heald 36” Swg. 36” Str. '43 & "50 


GRINDERS, SURFACE 
**8 x 24 Brown & Sharpe Hydr — 654 Exeel 
"12 x 36 wee Hydr. Dres: 
“12x 36 G & L Hydr. Crush Grind Atteh. 15 HP 
*36" Hanchett #36 Rotary, 30 H 
*16°—Z11 Blanchard Vert A RBG 
**#240—30" Besley Db!. Opposed w/Ferris wheel 
Tee EQUIP. 

Trammel Insp Equip—' Price—Like New 
opeztie P&W 3 Spdi, Profile Tracer 
LAPPERS 
*26F Norton Hydro, Vert., 26” Cap. 10 HP 


—, 

*12 x 54” Monarch T. R. Mod w/access. 
**I5 x sa LeBlond Dual Drive w/access. 
*18x 110 L & S w/TA, Chucks ete. 
*30” x 48” Monarch Mod CM, ts Ri t-y 
*20 x 120 Springfield Nea hy 10H cG 

*24 x 96 LeBlond H.D., Att. Chuck (1942) 
*30 x 96 Niles -Tlmenaver”” T. ~ ws. 4) RBG 
a x 126 L & S w/Chuck, SR 


r ges 
*45x80" Sidney (raised) 360 RPM, 2 carriages (1949) 
‘LATHES, TURRET 


**23 Gisholt, Barfeed, 1952, Exeel. 
**23 W&S w/Hydr. Barfeed & Tool’g RCG 


TAylor 5-4461 





“MIDWESTERN” 
OFFERS GUARANTEED" 


CHINE TOOLS 


*24 Gisholt Univ. H Ways 2'” Cap 
*24 Wa&S a ae Chucker * 1942) 
°e35 Gisholt Univ. H. Ways “7 Hole 

75 W&S w/Barteod, Prosel R BG 
**25 Gisholt Univ w/Chucking (1950's) RCG 
pS eg Saddle Type 900 RPM 

W & S Saddle Type 3/2” Cap B, Feed 

oga WA&S with Aceess. 1952 & 1943 
*4AL Gisholt Saddle Type, 94 Hole, 30 HP 


LATHES, PRODUCTION 


**Gisholt Simplematie Autom 20”, Reatten Table. 
**17 x 76 Seneea Falls ‘“‘Lo Swing’’ 50 HP. 


LATHES, TRACER 

*30H Rn 3 Spdi. Man-Au-Tro! #26104 
**60” Monareh “‘T’’ w/generator (1952) 
*36x36"” Monarch H.D. w/Keller Tracer 


MILLS 

**BB2V Berton 8.8. ¢ 
*3K K&T Horiz r 

“aK KET Horiz., vanaa Sol. Trvi. 15 HP 

*24 K&T Univ Horiz 15x74 Thi. 10 HP RBG 

2 . D.T. Vert Mill (1951) 

924 Cine H. S. DT., 18x80 Thi, 15 HP (195!) 

**2-24 Cine Autom #50 MT Autom Quill Rter. 

*56x96 Cine. myeree TE me ay =. 

eo 46” Ingerso aner 4 
eoBeam Mill, Onsrud—Traeer Controls 24’x9’ table ('58) 


MULT-AU-MATICS 
**12"—12 Spd! Bullard Type K @29340 
*16’—8 Spdl. Bullard Type D RCG 


PRESS 
**45 Ton Clearing OBI 4” Str (8x30 Bed 
**75 Ton 9F Cleveland SS Trim’g Atteh a Str. 
**75 Ton Watson Stillman Hydr 20” Str 
**80 Ton #7 Federal OBI 7 & 12” Str. 
**135 Ton AS Niagara OBI 8” Str. Cushion 
**400 Ton Ferracute E401, Knuckye Joint 
400 Ton Cleveland Toggle Model 90T96 RBG 


ROLLS 
12” x 1° NBP Pyramid, Drop End, Older, Good 


5000 RPM % HP 


AWS 

*16” MLIG Doall Vert Band w/welder 

**20” DoAll “Contourmatic’’ V. Band Hydr. 
**°36 DoAll H.S. Vert. Band., Hydr. Th! (1953) 


EAR 
par ga Cine, 2 sets Blades, Mier 8. Gage (1950's) 


WELDERS 

**50 KVA Taylor Winfield Press Type Univ. Spot 
**75 KVA Sciacy Spot 3 phase w/Controls 

**75 KVA National Cireular (8” Thr 440 V 
**100 KVA Thompson No. LS3, Longitudinal 
**Welding Positioners 10 to choose from 


MIDWESTERN MACHINERY COMPANY 


Minneapolis 8, Minnesota 
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SEARCHLIGHT SECTION 


MINUTEMAN) FOR paces ‘| FALK 


_MACHINERY ti 




















GLEASON +24 STRAIGHT BEVEL “CONIFLEX” GEAR GENERATOR bd i Represent 
Automatic: 22° CLEVE MOD "A 

Longest cone distance— [| Broseh: SPD oat CINCINNAR ‘Wyae 

18”; max. pitch dia. — Breton A CINCBICRFORD. Super Service. 
35%” max. diametral Br Seat No: teen2a"” BUFFALO FORGE. 
pitch — %2; max. face Drill 2.11) AMERICAN Rediel Hole Wisard 


length — 6” equipped 146 x 16" x 60", MATTISON Hyd. 
. urf. Grinders. . Mag. chuck, 
with gears, gauges, mo- Bornes Mag. Separator. 

















tors and electrical start- quate O° 2 Ot tt. Sutore, 

in i ; i Grinder: 4"'x12"' LANDIS Type Hyd. 
ae epee, - “aan Jig Borer: No. 30A FOSDIC Peas be Hk A 
extras. Keyseaters: No. 5 DAVIS, MITTS & MERILL. 


was 24", 36", 54° BULLARD Vert. Turret 
Guaranteed condition — ¥ | Lathes. Side Hd., Turret Hd., M.D., 


Serial No. 16303. Spiral. 











Lathes: No. 2, 4, 5, 1A, 2A WARNER & 
SWASEY, RF td Bar Feed & Chucking. 
Lathes: No. 7 BARDONS & OLIVER Turret. 
Lathe: 20°" x 16° AMERICAN Grd. Hd. MD. 
Lathe: 24" x 28" HENDEY Grd. Hd. MD. 

Lathe: 42°" x 42" NILES G.H. 32° Centers. 
Lathe: 14°" x 6" HENDEY Grd. Hd. Tool 


No. 4 CINCINNATI Horiz. & #4 CINC. 
Vert. "DUAL POWER" Mills, 30 HP. 








Mill: No. 24 KEARNEY & TRECKER Prod. 
Mill: No. 2 BROWN & SHARPE Vert. M.D. 
Mill: No, 3V VAN NORMAN Ram T Vert 
Sow: ce x 7°' PEERLESS, Feed Ta 1951 
Saw: No. 32C RACINE 10°* x 16" Hyd. 


HORIZONTAL ; a Shaper: 24° Gould & Eberhardt, m.d. 
: BUY FROM STOCK  316ST. Paut st, 
B o R N G M 7 I + : Telephone ROCHESTER 5 
8” Bar GIDDINGS & LEWIS, late type, Timken eae BAKER 5-5887 N.Y. 
ee es 2 ee een ee Ae “7 , CIRCLE 609 READER SERVICE CARD 


new—$300,000; quick sale price $45,000, .""l 
finance, weight 260,0001b. 


983 FRONT ST. 
TOLEDO 5, OHIO we SEARCHLIGHT 


PHONE FORD 693-0429 ° o 
Equipment Locating 


CIRCLE 603 READER SERVICE CARD 

7 Kling Univ. Ironworker 6"x6"x%" cap. New 1954 SERVICE 
WANTED TO BUY 22% and 3 Kling Friction Saws Late **"No Cost or Obligation’ 
General shop items including Drills, Taps, #2L Gisholt Masterline 1948 : i : 
Soomers. AS ty sities tod ted 22% and 3 Kling Friction Saws Late This service is aimed at helping you the 

vs. pypes curring s. Coa %” Kane & Roach Shape Straightener reader of “SEARCHLIGHT,” t 
Abrasive Grinding Wheels. Diamond 27°x22’ ¢ Niles Lathe, Late GHT, © locate rebuilt 
Wheels, Carbide Tips, Turret Lathe 14°x36" Mattison Hyd. Surface Grinder and used machine tools and equipment, not 
Tools. 20°x120” Monarch Model (M currently advertised. (This service is for 
MILL AND ABRASIVE SUPPLY Send for our complete listings. ere Say.) Mo Bunge an eageiien. 
21729 Von Dyke Warren, Mich ow to use: Check the dealer ads to see if 
SL. 7-3050 ° P COOK COUNTY MACHINERY COMPANY what you want is currently advertised. If not, 
. 1036 W. Lake Street, Chicago 7, Illinois send us the specifications of the equipment 


and/or components wanted on the 
CIRCLE 604 READER SERVICE CARD CIRCLE 607 READER SERVICE CARD below, or on your own company letterhead to 


PRESSES SEARCHLIGHT EQUIPMENT 
BRAKES SHEARS MACHINE TOOL LOCATING SERVICE 
Will Le Fernish Lone T RECONDITIONING c/o American Machinist/ 
ase or Farnis ng terms linia’ — 4th —— acl Metalworking Manufacturing 
rite for free folder deser ng ustrate yK. . sos es es 
JOSEPH HYMAN & SONS MACHINE TOOL PUBLICATIONS 7 ae ER HE 
2600 E. Tioga St., Philadelphia 34, Pa. 215 Commerce Bidg., 4th & Wabash Sts. ee Praediatel as ited 


St. Paul 1, Minn. Your requirements will be brought promptly to 
the attention of the equipment dealers advertising 


CIRCLE 605 READER SERVICE CARD CIRCLE 608 READER SERVICE CARD 2 You will receive replies directly 
EMPLOYMENT 
























































Searchlight Equipment Locating Service, 
c/o Classified Advertising 


American Machinist /Metalworking 
Manufacturing, 
Box 12, N.Y. 36, N.Y. 
1 1 i ip- 
Mult <a Gemmtemtuces of wudiiancy * ao help us locate the following equip 
entrz 'N rth Carolina needs senior sige: G d USED 
sr of tools for automatic screw machines oo 
j00d opportunity to work with progressive 
company utilizing new National Acme multi- 


mpat s 
spindle mac *s. Minimum of 5 years de Equipment NAME 
sign experience required. To age 45. Send TITLE 
full details and recent photo in first letter to STREET 
is frequently the difference be- CITY 
tween having needed equipment COMPANY 
or doing without it. ZONE 


P-7932, AMERICAN MACHINIST/MM 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 
































CIRCLE 606 READER SERVICE CARD 











INDEX TO 
ADVERTISERS 


This index is published as a convenience to 
the readers. Every care is taken to make it 
accurate, but AMERICAN MACHINIST/ 
METALWORKING MANUFACTURING 
assumes no responsibility for errors or 
omissions, 


Page 
44-45 
176-177 
126-127 
119, 120 


Airborne Instruments Laboratory 
Alco Products, Inc. 
Allegheny Ludlum Steel Corp. 
Allen-Bradley Company 


Allison-Campbell Div. 
American Chain & Cable Co., Inc. ..... 58 

American Chain & Cable Co., Ine. 
Allison-Campbell Div. 58 

American Machinist / Metalworking 
Manufacturing 


Oil Co. 


208-209 
16-17 
199 


3rd Cover 


American 
American Optical Co. 

Sip Corporation 
Smelting & Refining Co...196-197 
. 181 


American 
American 
American Twist Drill Company 


Armour Alliance Industries 
Coated Abrasives Div. 192-193 


Armstrong Blum Mfg. Co. 52 
Armstrong Bros. Tool Company 
Atlas Press Co. (Clausing Division) .... 204 


164-165 
186 


sarber-Colman Company 
Bardons & Oliver, Inc. 


Barker Engineering Co. 
Div. Hohlfelder Co. 


Barry Controls 
Div. Barry Wright Corp. 


230 


190 

217 
48-49 
Bay State Tap & Die Company ............. 61 
Bellows Valvair Div. IBEC Corp. 185 
Besly-Welles Corp. 88 
Bethlehem Steel Company 136 
Brown & Sharpe Mfg. Co. 64-65, 77 
Bryant Chucking Grinder Company 63 
236 


Bausch & Lomb Incorporated 


Bay State Abrasive Products Co. 


Buck Tool Company 
Buckeye Tools Corp. 
Bullard Co, 


Burgmaster Corp. 


Card Division, 
Union Twist Drill Company 


Chambersburg Engineering Co. 
Chandler Tool Company 


Channing Leasing Co. 


(Continued on page 236) 








SUNBEAM electric heater cases get 
uniform finish with RANSBURG 
electrostatic. ...6 times as many 


per gallon of paint—15 times faster, 


“Paint Mileage Leaps 500%.... 


Production Upped 19 Times’ Reports 
ENAMELED STEEL & SIGN CO. 


Curt Simmons, President, ENAMELED STEEL & SIGN COMPANY of Chicago, de- 
scribes results with RANSBURG Automatic No. 2 Process Electro-Spray: “We first 
painted cases for the new SUNBEAM portable electric heaters with air hand spray 
at the rate of 200 pieces per day using 6 gallons of paint. Now, with RANSBURG 
electrostatic we’ve increased production 1400% to 3000 pieces daily with only 15 
gallons of paint.” An increase of 500% in paint mileage! What would savings like 
this mean in your finishing department ? 


QUALITY IMPROVED WITH RANSBURG ELECTRO-SPRAY 
Sags and runs, a problem with the air hand spray, have been eliminated with the 
automatic electrostatic equipment. Mr. Simmons adds: “Now we achieve a uni- 
formity over the configurated area which wasn’t always possible before. We know 
the 50,000th piece will turn out the same as the first.” 

ENAMELED STEEL—sold on the efficiency and versatility of RANSBURG Electro- 
Spray—uses 14 automatic No. 2 Process units to meet the heavy demands of their 
diversified, high volume production. 


NO REASON WHY YOU CAN'T DO IT TOO 


Manufacturers—large and small—are reporting similar savings in paint 
and labor with increased production. If your volume doesn't justify 
automatic electrostatic equipment, perhaps the RANSBURG electro- 
static hand gun will help cut costs in your finishing operation. Write 
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- for our new brochure showing actual in-plant 
a _ production photos, savings figures and de- = 
“REE tailed information on RANSBURG No. 2 ~ 
Process Electro-Spray. q| 
RANSBURG Electro-Coating Corp. 
Box 23122, Indianapolis 23, Indiana 
Affiliates in AUSTRALIA * AUSTRIA « BELGIUM « BRAZIL « DENMARK « ENGLAND ¢ FRANCE e FINLAND 
| 


GERMANY ¢ HOLLAND e INDIA e IRELAND e ITALY e NEW ZEALAND e NORWAY « PAKISTAN ¢ SOUTH AFRICA 
SPAIN e SWEDEN and SWITZERLAND 


CIRCLE 449 READER SERVICE CARD 235 








There’s never a problem 


Buck Chucks 


mounting 


1168 spindle 
applications 


“Try and stump us on a Buck Chuck 
mounting problem. No matter what lathe, 
grinder, borer, dividing head, or fixture 
it goes on if it isn’t in our file of 1168 
prints, we'll engineer it”, says Bert Long, 
Buck Chief Engineer. 

Finished mounting plates—on order 
—is a plus you get with Buck Chucks. 


The Buck concept is to provide precision 
work-holding tools. This requires preci- 
sion mounting and is part of Buck service. 

Experienced, economical, prompt ser- 
vice on mounting plates is one of the 
many reasons why “It pays to chuck with 
Buck.” Get full details. 


Write for new Catalog No. 61 


BUCK TOOL COMPANY 


1210 Schippers Lane, Kalamazoo, Michigan 


6 of the 15 types of Buck. Chucks 
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INDEX TO 
ADVERTISERS 


(Continued from page 235) 


Page 


Cincinnati Gilbert Machine Tool Co. 86 


Cincinnati Milling Machine Co. 
Special Machine Division 


Cincinnati Milling Machine Co. 
Grinding Wheels Division 


Cincinnati Shaper Company 

Cities Service Oil Co. 

Clark Instrument Inc. 

Clausing Division, Atlas Brass Co. 
Cleveland Crane & Engineering Co. 194 
Cleveland Twist Drill Co. 

Coes Knife Company 202 


Continental Tool Works Div. 
Ex-Cell-O Corporation 57 


Cross Company 7 


Cushman Chuck Company 94 


Danly Machine Specialties Inc. 200 


Delta Power Tool Division 
Rockwell Mfg. Co. 182-183 


Detecto Seales Inc. 224 


DeVlieg Microbore 
Division of DeVlieg Machine Co. ... 40-41 


DeVilbiss Company 178 
Di-Arco Corp. 198 
du Mont Corporation 74 
Dow Metal Products Co. 231 
Dykem Company s 232 


Eaton Mfg. Co. 
Automotive Gear Div. 84 


Eisler Engineering Co., Inc. 228 


Elgin National Watch Co. 
Abrasives Div. 163 


Emhart Mfg. Co 168-169 
Erickson Tool Company 219 
Erie Foundry Company 180 
Ex-Cell-O Corporation __ 50-51, 53, 55,57, 59 


Eyelet Tool Co. 239 





RANDALL and STICKNEY 
Dial Gauges and Indicators 


are accurate, reliable and built to stand 
hard usage. 

Model “C 50 B” has a 2%” overall diam- 
eter. balanced dial 0-25-0 with .0005” 
graduations, %” range and movable dial 
easily set at zero. 

The cases on all R. & S. Gauges are made 
from sturdy castings. The case and plate 
are two separate unite so that repairs 
can be made easily. 

This style instrument can be furnished 
with various dials, graduations and 
ranges, in both English and Metric. There 
is an R. & S. Gauge for practically every 
purpose. Write for circulars describing 
our complete line. 


FRANK E. RANDALL CO., INC. 
248 Ash St. 
Waltham 54, Mass., U.S.A. 











Federal Products Corporation 
Fellows Gear Shaper Company 


Friden Inc. 


General Electric Co. 
Gisholt Machine Company 
Goss & de Leeuw Machine Company 
Grant Mfg. & Machine Company 
Graphic Systems 

Greenlee Brothers & Company 


Groov-Pin Corp. (Tap-Lok) 


151 
8-9 
125 


12, 20-21 


54 
184 
230 
228 
216 
174 
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Hamilton Watch Co. 
Industrial Div. 


Hardinge Brothers, Inc. 


Heald Machine Co., 
Milling Machine Co. 


Hitachi Seiki Co. Ltd. 


Hughes Aircraft Co. 


Sub. 


I.B.M. Corporation 
Data Processing Div. 


Ideal Industries, Inc. 


Industrial Distributors (Sales) Ltd. 


Ingersoll-Rand Co. 


Jacobs Mfg. Company 
Jahn Manufacturing Co., B. 
Jarvis Corp. 


Jones & Lamson Machine Co. 


Landis Tool Company 
LaPointe Machine Tool Company 
Machine Tool Ine. 


Leeds & Northrup Co. 


LaSalle 


Leland-Gifford Company 


Linley Brothers Co. 


Meaker Co., Sub. of Sel-Rex Corp. 


Metallurgical Products Dept., 
General Electric Company 


Minneapolis Honeywell 
Machine Control Group 


Minnesota Mining & Mfg. Co. 
Mobil Oil Company 


Moore Special Tool Co., Inc. 


National Acme Company 
New Britain Machine Company 


Cincinnati 
2nd Cover 


229 
78 


142-143 
62 
70-71 
96 


10-11, 


160-161 
240 
206 


124 


32, 68-69 


207 


56 


187-189 
213 


22-23 


New Britain Gridley Machine Div. 33, 34 


New England Tap Co. Inc. 
Newton Hydraulic & Tooling Co. 
New York Twist Drill Co. Inc. 
Niagara Machine & Tool Works 
Nikon Incorporated 

Noble & Westbrook Mfg. Co. 


Norton Company 


Oberg Manufacturing Co. 


Optical Gaging Products Inc. 


(Continued on page 238) 


172 
158 
210 
122 
203 
158 


18-19, 36-37, 42 
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Detail 

showing 

tong post- 

tioning hot 

stock between 
Impacter dies 


BETTER 
drop forgings 


FASTER 


automatically...on the Impacter 


Clauss Cutlery Company, Fremont, Ohio, is getting better quality, in- 
creased production, reduced scrap, and savings in stock required 
per forging, for their famous Clauss line of scissors, shears and snips. The 
Cecomatic Forging Process, incorporating the new Model ‘‘C’’ Impacter, 
is responsible for these and many other outstanding benefits. To learn how, 
write for a reprint of The Clauss Story and a copy of Bulletin 110-L-1. 


CHAMBERSBURG ENGINEERING COMPANY - CHAMBERSBURG, PA. 


THE FRANKLIN INSTITUTE’S 1961 LONGSTRETH MEDAL “FOR INVENTIONS OF HIGH ORDER” WAS AWARDED THE DESIGNERS OF THE IMPACTER 





Interior of Clauss forge shop, show- 
ing Impacter, program controlled 
feed device, and gas-fired furnace 


OR = O-\) oe ee ae oe On a 


237 


CIRCLE 452 READER SERVICE CARD 








SENSATIONAL 


INDEX TO 
ADVERTISERS 


(Continued from page 237) 


COMPOSE YOUR 
OWN VINYL 
STAMPS 
IN —" Opto-Metric Tools Inc. 

PENNIES Orban Inc., Kurt 


*PRENCO- TYPE TOP PRECISION Osborn Mfg. ( 
VINYL STAMPS ARE MADE IN YOUR OWN 
OFFICE OR PLANT AT A FRACTION OF THE 
COST OF CONVENTIONAL STAMPS AND ARE Wisi: Weees 0 Sees Gies. 
INSTANTLY AVAILABLE! 


@ HIGH QUALITY MARKING @ NO MESSY CLEANING 
@ VERY LOW COST @ NO STAMP INVENTORY Prenco Ine. 
e REDUCED PAPER WORK © NO HUNTING ial 
@ READY WHEN NEEDED © NO TWEEZERS Pratt & Whitney Co. Inc. 


@ TYPE INTERCHANGEABLE @ THROW-AWAY-CONVENIENCE Major Industrial Component of 
Fairbanks Whitney 179 


Pines Engineering Co. Inc. 


THE PRENCO-TYPE KIT COMPLETE WITH ONE OF 

THE FONTS OF VINYL TYPE LISTED BELOW, 
SIZES—1/16, 3/32, 1/8, 5/32 & 3/16 |} Racine Hydraulics & Machinery Inc. 
STYLES—Normal, Condensed, and 


Extended Gothic, $3500 Randall Co., Inc., Frank E. 


also MS33558 (Military Standard) Ransburg Electro-Coating Corp. 
WRITE FOR DESCRIPTIVE BROCHURE *Trademark of PRENCO-TYPE 


PRENCO INC. 246 PARK AVE., GARDEN CITY PARK, L.I., N.Y. Ploneer 2-4500 
CIRCLE 453 READER SERVICE CARD 





Republic Steel Corp. 
Rockford Engineered Products Co. 


Ruthman Machinery Company 








SKF Industries Inc. 
S. P. Mfg. Co 


Schrader’s Son, A., Div. 


Scovill Mfg. Co. Ine. 
Severance Tool Industries Inc. 
Sheffield Corp. of Bendix Corp. 
Shore Instrument & Mfg. ¢ 
Skinner Electric Valve 
Sossner Tap & Tool Corp. 
South Bend Lathe Inc. 

Square D Company 
Stahl Gear & Machine Company 


Steelweld Machinery Division Cleveland 
Crane & Engineering Company 194 


Sumitomo Electric Industries, Ltd. 226 
Sundstrand Machine Tool Co. 66-67 
Sun Oil Company 167 
Sweet’s Catalog Service 238 


Sylvania Electric Products Inc. 
Equipment Development Plant 


Taft-Peirce Mfg. Company 


Textile Machine Works 


YOU CAN FIND IT QUICKER AND EASIER it Wieasiini Calle Cian 
IN SWEET’S MACHINE TOOL CATALOG FILE 
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Machinist Manufacturing 


ADVERTISING SALES STAFF 

Atianta 9 . . . Robert H. Powell, Jr., 1375 
Peachtree St., NE. TRinity 5-0523 

Boston 16 . . . G. W. Chapman, Jr., J. H. 
Koch, McGraw-Hill Bldg., Copley Square, 
Congress 2-1160 

Chicago 11... W. J. Haring, Paul J. Pierce, 
645 N. Michigan Ave., Mohawk 4-5800 

Cincinnati 2 . . . W. J. Reichard, 3609 
Carew Tower, GArfield 1-5474 

Cleveland 13 . . . Harold R. Dunlop, 1165 
Illuminating Bldg., 55 Public Square, Su- 
perior 1-7000 

Dallas 1 . . . Frank LeBeau, 901 Vaughn 
Bldg., Riverside 7-9721 

Denver - + « John W. Patten, Tower 
Building, 1700 Broadway, Alpin 5-2981 

Detroit 26 . . . 856 Penobscot Bidg., 
Woodward 2-1793 

Houston 25 . . . Joseph C. Page, W-724 Pru- 
dential Building, Holcomb Blvd., Jackson 
6-1281 

Los Angeles 17 . . . Robert Obenour, 1125 
West Sixth St., Huntley 2-5450 

New York 36 so We O Cee, 3. &. 
Richardson, 500 Fifth Ave., Oxford 5-5959 

Philadelphia 3 . . . J. P. Tiebout, 6 Penn 
Center Plaza, Locust 8-4330 

Pittsburgh 22 . . . K. Reeves Cook, 4 Gate- 
way Center, Express 1-1314 

Portiand 4, Oregon . . . Room 445, Pacific 
Bidg., Yamhill St., Capitol 3-5118 

St. Lowis 3 . . . Paul J. Pierce, The 
Clayton Tower, 7751 Carondelet Avenue, 
Parkview 5-7285 

San Francisco 11... . John Hernan, 255 Cali- 
fornia St., Douglas 2-4600 

England . . . Malcolm Thiele, E. E. Schirmer, 
34 Dover St., London W. 1 

Germany .. . Stanley Kimes, 85 Westend- 
strasse, Frankfurt/Main 

Switzerland . . . Michael R. Zeynel, 2 Place 
du Port, Geneva 





























Give Yourself Complete Freedom 
in Fastener Choice 


Select the fastener that does your assembly job best. Eyelet 
Tool Company manufactures machines to handle all makes 
of tubular rivets, eyelets and electronic terminals. 


Let us solve your fastening problem. We will examine your 
fastener and work-piece and design tracks and dies to solve 
your problem. 
For 100 years the Eyelet Tool Company has specialized in the 
manufacture of tools for all types of fasteners. 

Check These Features 
Circuit design prevents damaging double strokes. 
Setting force in excess of 3,000 ft.-lbs. 
Separate hopper agitator motor insures continuous feed. 
Easy to change tracks for fasteners of different sizes. 
Single revolution ciutch engages flywheel. 
Electric foot switch control. 
Safety overload switch protects motor. 
Throat depths up to 1014’. 


No extras to buy — Unit is quoted complete with tracks, 
dies, motor and controls. 


Turret Terminal Riveter Model 900 
Turret terminal riveter for electrical 
and electronic industries. Inserts and 
sets all makes of electronic terminals 
and base pins. 


Eyeletting Machine Model AE-101 
Lower cost general purpose eyeletting 
machines for smaller eyelets. Electric, 
air or foot operated models available. 
All have 1014" throat. 


Write for descriptive literature and specifications or send 
samples of fasteners and assembly to: 


EYELET TOOL 
COMPANY, INC. 


31 Carleton Street, Cambridge 42, Mass. 
UNiversity 4-8170 
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LELAND-GIFFORD’S new DrillPointMaster 
will sharpen, relieve and thin any drill from 
#80 to .250” diameter . . . lets you produce the 
ideal point geometry for any drilling job — 
then duplicate that point precisely time after 
time. 


Check the many exclusive features listed at 
the right, then add these extra benefits: 


Removes only .003” to .005” in renewing 
point. Normal practice. requires .030” or 
more, wasting up to 90% of useful length. 


Grinds at right angles to cutting edge. Con- 
ventional grinders leave grit marks parallel 
to lip which quickly break down, dull the 
tool, generate excessive heat. 


Drills are centered and located by means of 
precision collet chuck and microscope 
viewers. All other methods perpetuate er- 
rors resulting from lip wear or inaccuracies 
in the drill. 


Will grind left hand drills and, with a dia- 
mond wheel, does an excellent job on car- 
bide drills. 


Get the whole story on the Leland-Gifford 
DrillPointMaster. Write,wire or phone for an 
in-plant demonstration — or for complete 
information. 


LELAND- 


Mes 


gives you this 
precise control of point geometry 


FEATURES 


@ Point angle adjustment set from 60° to 180° included 
angle. 


@ Lip relief adjustment from 0° to 26°. 


@ Wheel slide and point thinning carrier micrometer 
adjusted. 


@ One collet chuck serves both sharpening and thinning 
positions. 


@ Only a few collets needed for all drill sizes. 


@ Special sandwich wheel for clean, dry grinding and 
thinning without burning. 


@ Two variable power microscope viewers plus sealed 
beam light for precise setting and inspection. 


GIFFORD 





DRILL POINT MASTER DRILL GRINDER 
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MORE METALWORKING FACTS FREE! 


Use this card to get more information on the equipment, 
materials, parts, catalogs and bulletins described in this 


issue of American / Metalworking 
Machinist / Manufacturing 


THIS IS IMPORTANT... 


To be sure that you receive the items you want quickly and completely, care 
must be used in filling out this pre-paid card. 


Circle the key number on the numbered side card below that corresponds to 
the number on the advertisement, new shop equipment, new material or cata- 
log that interests you. 


So that mail will go to the right man in the right company, PLEASE TYPE OR 
PRINT YOUR NAME, COMPANY AND ADDRESS IN THE SPACES PROVIDED 


Tear off the card, drop it in the mail — we'll do the rest. 


employees 
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; 56 57 68 50 60 61 62 63 cs os | 41) 50-99 

ae ae i a ee 

[_] 250-499 

| 500-999 

1000 and Over 














3 306 206 208 367 308 S00 217 3 ) 226 2% | What is 
95 396 397 398 399 400 401 402 403 404 405 406 231 232 233 234 f 317 238 39 240 241 242 243 244 245 | : d t 
. |} major produc 














408 409 410 411 412 13 414 41 16 41 pee ican 


) 420 421 422 423 424 425 426 427 428 429 430 || FREE urearu [su SURPLUS USED REBUILT EQUIPMENT] Manufactured 


31 432 433 434 435 436 437 38 439 44 44 442 | a 5 
at r plant? 
3 444 445 446 447 448 449 450 451 453 454 l 2 | 604 606 607 608 609 you p 





455 456 457 458 459 4 
67 468 469 470 471 472 473 474 475 476 477 478 
479 480 481 2 483 484 485 486 487 488 489 490 

1 492 493 494 495 496 497 498 499 500 501 502 
503 504 505 506 507 508 509 510 511 512 513 514 

> 516 517 518 519 520 521 522 523 524 525 526 
527 528 529 530 531 532 533 534 535 536 537 538 
539 540 541 542 543 544 545 546 547 548 549 550 
551 552 553 554 555 556 557 558 559 560 561 562 
563 564 565 566 567 568 569 570 571 572 573 574 





Please enter my personal subscription for AM/MM 
5 37 38 «39 «(40 USA only 1 Year $3.00 2 years $5.00 
a 24 4 & Canada 1 Year 4.00 2 years 6.00 
ae. 87 5S; 50 New subscription Renewal |_| 
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MORE METALWORKING FACTS FREE! 


Use this card to get more information on the equipment, 
materials, parts, catalogs and bulletins described in this 


issue of American / Metalworking 
Machinist / Manufacturing 


THIS IS IMPORTANT... 


To be sure that you receive the items you want quickly and completely, care 
must be used in filling out this pre-paid card. 

Circle the key number on the numbered side card below that corresponds to 
the number on the advertisement, new shop equipment, new material or cata- 
log that interests you. 

So that mail will go to the right man in the right company, PLEASE TYPE OR 
PRINT YOUR NAME, COMPANY AND ADDRESS IN THE SPACES PROVIDED. 


Tear off the card, drop it in the mail — we'll do the rest. 





December 11, 1961 
FIRST CLASS 


AM/MM PERMIT 

No. 64 
(Sec. 34.9 P. L. & R.) 
New York, N. Y. 


(This card expires February 12, 1962) 
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THREE COORDINATE Optical Measuring Machines 


Hydroptic 6AM/7AM for precise measurement of large three 


dimensional mathematical shapes. DIR4 Automatic Repeating 
Control for table and spindlehead-or CN5 SIP Numerical 
Control for automatic positioning of table, spindlehead and 
vertical measuring quill—are also available. 


For information or nearest distributor, write to 


AMERICAN SIP CORPORATION 


t) : _ ONE HUNDRED EAST FORTY SECOND STREET, NEW YORK 17, N. Y 


On ee etc | to ee aN aS 
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Umbrella maker 
gets 40°/ savings 
from Graph-Air 


co 








Their umbrellas are easy to raise and sell, but 
Newark Umbrella Frame Co. had troubles 
holding their tool costs down. The high-carbon, 
high-chromium tool steels used to form the ribs 
and to stamp the catches didn’t machine easily. 
Rolls and punches made of these steels wore out 
prematurely. Punches often chipped and broke. Poctian volt ails 

Timken Company metallurgists studied the upped 40% with 
problem. Recommendation: switch to Graph- Graph-Air tool steel. 
Air® tool steel. Results: roll life went up 40% 
punch life tripled. Here’s why. 

Graph-Air machines easier than other tool 
steels because of the free graphite in its structure. 

It outwears other tool steels by as much as 3 fo / 

because of the uniformly hard carbides in its 

structure. It air-hardens at 1450°—as much as vig ¥ 
450° below most other air-hardening tool steels, Graph-Air tool steel 
reducing dimensional change, simplifying heat rit ae on Sone 
treating. And Graph-Air holds its accuracy 

longer because it’s one of the Timken graphitic tool steels, the most 
stable made. 

Let Timken Company metallurgists help solve your steel problems. 
They've been solving tough ones for over 40 years. The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, Ohio. Makers 
of Tapered Roller Bearings, Fine Alloy Steel and Removable Rock Bits. 


"FINE 
ALLOY 


TIMKEN GRAPHITIC STEELS ARE AVAILABLE FROM STEEL SERVICE CENTERS IN MORE THAN 40 CITIES IN THE UNITED STATES AND CANADA 
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